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Substance 


HEN the ‘‘ Shadow Factory ’’ scheme was first an 

nounced there was a tendency in some quarters to 

hail it as the solution of all our production problems 
The motor car manufacturers were going to show the air 
craft people how aeroplanes and acro engines could be 
“ mass-produced.”’ Flight did not share that view 
Having grown up with the British aircraft industry from 
its very earliest days, when it was not an industry at all 
but a crazy hobby, we realised to the full the difficulties 
with which those responsible for planning the shadow fac 
tories and their output would be faced if their products 
were to be built under the same strict regulations as those 
in force throughout the ‘‘ parent "’ industry 

The history of the last two years has proved us right 
The shadow factories are just beginning to get into their 
stride, and they will render invaluable service to the 
country. But they cannot supplant to any considerabk 
degree the established aircraft and aero engine firms, only 
supplement them. There was, of course, never any inten 
tion they should become designing establishments, but 
even as manufacturers pure and simple (using the expres 
sions in their conventional sense and in no other) they 
cannot be expected to reduce by a single aircraft the orders 
which must be placed with the parent firms. 

That the Air Ministry is fully alive to this fact has been 
obvious from the decisions to extend many of the existing 
factories. The Filton works of the Bristol company have 
grown and grown, and now employ—no, we are not the 
Secretary of State for Air and so must not say how many 
people the Bristol works do employ. But if you make a 
guess and double that you will not be far wrong. The Air 
Minister announced some time ago that the Handley 
Page works at Cricklewood were to be increased 1 taking 
in the shops occupied by the firm during the war and since 
given over to other enterprises 

Deine his tour last week Sir Kingsley Wood announced 
other extensions, notabiy those at the Short and Harland 
firm in Belfast and the new Avro million pound factory in 
Manchester. Both are worthy of the trust thus placed i 
them, and the Air Ministry has shown good sense in sele = 
ing the Avro company, whose production record over a long 
veriod of years has been unexcelled. 
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Ground Strafing 


TTACKING ground troops is occasionally undertaken 
by army co-operation squadrons in an emergency, 
but it is not considered-one of their proper fun 

tions That, they say, is a job for the fighters, and in 
the Great War it was usually the fighter squadrons which 
were ordered to attack the infantry and artillery of the 


enemy. During the German advance in the spring of 1918, 
ground-strafing was extensively used, and the casualties 
of our fighters were far from light while so employed. The 
air, meanwhile, was left open to enemy aircraft; and, 


altogether, it is doubtful whether this use oi fighters was 
justified 

Of recent years several nations have instituted special 
air squadrons for attacking ground targets In the Ameri 
can Army these are known as “attack squadrons Italy 
and Russia have also got specially equipped and trained 
squadrons of this nature, but as yet neither France nor 
Britain has thought fit to indulge in any 

In the fighting in Spain both sides have used thet: 
special air squadrons as field artillery for attacking the 
troops of the other side, either in positions or on the 


march Given favourable weather, the mobility of air 
craft gives it chances of successful action which might not 
be possible for the guns In the famous battle of 


Guadalajara, in March last year, the attack on Madrid by 
concentrated masses of Italian mechanised forces was 
defeated almost single-handed, as one might say, by the 
aircraft on the Government side Ihe defeat might not 
have been so signal if the Nationalists had had adequat 
air support and also anti-aircraft guns with the mechan 
ised column; but as things were the attack squadrons of 
the Madrid garrison scored a notable victory 


A Case for the C.1.D. 


T is a point which would seem to deserve the careful 
study of the Committee of Imperial Defence, and also of 
the corresponding authority in France. Perhaps one can 
hardly expect the matter to be taken up with enthusiasin 
by our Air Ministry, for it does not concern the air defence 
of the country, with which the Ministry is at the moment 








160 FLIGHT. 


AUGUST 25, 1938. 


TS. . 





Flight photograph 


TRAPEZOIDAL ; The unusua! plan form of the Handley Page Hampden is well brought out in this picture. The machine 
is now in large-scale production at Cricklewood, where, the makers claim, the new system will “result in a peak rate of 
production at least twice that of the Harrow for the same floor space.’’ 


chiefly preoccupied. It 1s an Army matter, and it is not 
for the Air Ministry to thrust tactical ideas upon the 
Army, but to supply what the War Office may require. 
The latter department of late years has shown but a very 
half-hearted interest in its air arm, perhaps trusting that 
in war the R.A.F. will provide it with whatever it would 
like to have. 

If the Army were suddenly to ask for a number of 
fighter squadrons while an enemy were engaged in a series 
of air attacks on Great Britain, it is certain that the re- 
quest would have to be refused. Moreover, it is doubtful 
whether fighter aeroplanes are the best class to use for 
attacks on ground troops. It is also doubtful whether the 
machine gun is the best weapon for ground-strafers to 
employ ; the bomb would seem more effective, and fighters 
cannot carry a heavy load of bombs. 

The Army ought to have its air arm cut and dried before 
there is any likelihood of war breaking out, and therefore 
we venture to urge this point upon the Committee of Im- 
perial Defence. 


Visits of Courtesy 
ENERAL MILCH, of the German Air Force, is great 
at arranging interchanges of visits with Air Force 
officers of neighbouring countries. Last year the 
German and British Air Forces exchanged visits, and uow 
Germans and French have done likewise. Gen. Vuillemin, 
Chief of the General Staff of the French Air Force, has just 
been in Germany, and has been cordially welcomed by 
Gen. Milch, Field Marshal Goering, and Herr Hitler 
Visits to air stations form a natural part of such visits. 
Of course, nothing which is secret is shown to the visitors, 
and in a way the “ inspections ’’ might be described, in 


the vernacular, as flapdoodle. But they do make for a 
more friendly feeling between hosts and guests. After eat- 
ing a man’s bread and salt, one naturally feels some distaste 
for the idea of bombing his country or shooting him per 
sonally down in flames. Kindly feeling is what is chiefly 
needed between all nations just now. Agitated as 
European politics are, there is no cause whatever for war 
anywhere, and if these visits pour even a little oil on the 
troubled waters they are well worth while. 


On or Off 


LTHOUGH it is very seldom mentioned, or even 
perhaps considered, by the average pilot, a very con 
siderable danger is permanently waiting for the un- 

wary through a very simple matter of habit. 

For good reasons, in some cases vital, all Service pilots 
are taught from the very earliest moment in their training 
to turn off their fuel before leaving a machine. On the 
other hand all civil pilots, with very few exceptions indeed 
are taught that on no account must they turn it off 

This may seem to be a very small matter, but the dangers 
involved in such a difference of opinion, particularly at 
schools and other places where different pilots are flying the 
same machines hour by hour, are very obvious. Not very 
jong ago a famous designer and a serving officer were 1n 
volved in an accident, which might very easily have been 
extremely serious, simply through this cause; the Service 
pilot had automatically and instinctively turned off the 
petrol, and the designer, who had been civil-trained, did 
not think of looking at the tap before opening up to take 
oft Some time previous to this incident a member of the 
staff of Flight suffered a similar experience, though in this 
case the fact that the fuel tap had been turned off was 
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noticed before the engines were opened up for the take-off. 

The habit-in each case is now so firmly embedded that 
it is difficult to know what to suggest to remedy this state of 
affairs, since to turn off the petrol of some Service and a few 
civil machines is a necessity—in some cases this must even 
be done before switching off in order to prevent the risk of 
fire. It might seem that the obvious solution is to insist that 
the ‘‘ off ’’ rule is made universal. On the other hand no 
Notice to Airmen or other warning will possibly prevent 
errors of oversight, and the risks involved in this rule would 
be far more numerous than the few which it would be in- 
tended to reduce. It can only be suggested, therefore, that 
every pilot should be taught to make a special point of 
examining the position of the petrol tap before taxying out 
for the take-off. That, at least, is a habit which, once in- 
grained, should prevent any possibility of error. 


Precautions 


NE of the chief reasons for air raid precautions is 
QO the prevention of panic. If air raids ever take 
place it may well happen that no gas will be dropped, 
for gas warfare would be a breach of an international con- 
vention, and the most unscrupulous belligerent is likely 
to have some regard for neutral opinion and likewise a 
healthy fear of reprisals. A population which was unpre- 
pared and undrilled in air raid precautions might be 
such a tempting bait as to over-ride these considerations, 
but a people equipped and disciplined will not be suscepti- 
ble to the panic which is the only military object that 
ruthless bombing can hope to effect. 
good thing. to distribute gas masks and take all the other 
precautions in large towns and all industrial centres, even 
though one feels inclined to sympathise with the opinion 
of the senior R.A.F. officer who doés not think much of 
such things but puts his trust in the Fighter Command. 
None the less, common sense ought to put a limit to 
efiorts which may do little good and certainly cost money 
and use up energy. In remote country villages and small 
towns with no expansion factories one sees advertisements 
calling on the inhabitants to roll up and volunteer for 
A.R.P. Not even the most besotted enemy is going to 
bomb such places with deliberation. Bombs might be 
dropped on some of them by accident, but the chances 
against any single one being hit are so small as to be un- 
worthy of consideration. Why should the A.R.P. 
enthusiasts worry the people of such places? The villagers 
can do far better work by joining the Observer Corps. 


Fire Over England 
ANY must have scratched their heads over the 
recent statement by Gen. Sir Walter Kirke, 
Director-General of the Territorial Army, that the 
initial cost of putting one man behind a searchlight was 
£300. Searchlights must be cheap enough, as defence 
armament goes, and presumably this figure alludes to the 
overheads of the A.A. branch of the Territorial Army, such 
as drill halls and instruction staff. It seems that it costs 
just as much to put a non-existent man behind a search- 
light, for the cost is reckoned by authorised establishment, 
not by figures of effectives in the battalions. So every man 
who enlists in one of these battalions saves the country 
from wasting {300 on nothing. 

The General went on to say that if the country were 
to be invaded by air the searchlights would play the part 
of the beacons on the hill-tops which aroused England on 
the night when news came that the Armada had been 
sighted. Many will remember Macaulay's stirring poem 
on the subject, ending with the line, ‘‘ And the red glare 
on Skiddaw roused the burgers of Carlisle,’’ and probably 
still more have seen the film, ‘‘ Fire Over England.”’ 

But Sir Walter, doubtless in ignorance, when he made 
this claim for the searchlights trespassed on someone else’ s 
ground. The beacon fire on the hill-top is the badge of 
the Observer Corps, and it is that corps which will spread 
the news of the approach of raiding bombers. No search- 
light beam will be exposed until after the Observer posts 
have sent in their warning reports. They work in dark- 
hess, and their warnings are not blazoned abroad, but to 
them will belong the honour of wakening the defences. 
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Nuisance Value 


UDGING from the opinions expressed by a correspondent 
J in one of our leading daily newspapers, it might be 

imagined that aeroplane private owners are almost as 
numerous as car owners. He has been complaining some- 
what bitterly about the noise nuisance caused by civil 
pilots in particular, and in his latest effusion he modifies the 
word ‘ civil’’ to become “‘ private ’’—the suggestion being 
that he will put up with all the noise in the world from 
Service and transport but not from private machines. 

At the end of this letter he even suggests that ‘‘ there 
should be no time or machines for civil aviation other than 
that which is purely and essentially for commercial 
transit.’’ This, surely, is carrying the idea of regimentation 
to a ridiculous extreme. And how would he care to have 
his car ordered off the road? 

But the real point is that if all civil machines other than 
those used for serious commercial work were suddenly 
taken out of the sky one doubts very much if he would 
notice any difference. The proportion between the number 
of such machines and those used for Service, Reserve and 
commercial flying must be something like fifty to one. 

In general and in short, this correspondent’s letters 
remind one very much of those, couched in exactly the same 
words, which were sent to the papers in the very early days 
of motoring. Noise is a nuisance, and people living in the 
vicinity of Reserve schools probably suffer a good deal, but 
to blame private pilots for it all is nothing less than fatuous. 
There are many features of civilisation which are mildly 
unpleasant, but the flying machine has merely appeared 
alongside the automobile, the wireless, the cinema and the 
provision of adequate sanitation. The only alternative to 
these advances (or otherwise) is a return to the cave and 
the tree-top. We must take them or leave them. 


Personal Licensing 


F the reactions to the Civil Air Guard scheme have done 
I nothing else, they have at least brought into prominence 

the distinctly anomalous situation in the matter of in- 
structors’ licences and of pilots’ licences in general. 

Various people who have previously taken no particular 
interest in the legal position have found it necessary to 
search through a mass of official literature to discover 
whether or not ‘‘A ’’ licence pilots may carry out instruc- 
tion. In the course of this search they have realised that 
the regulations concerned are most unsatisfactorily worded, 
and that, in fact, only a first-class lawyer can be expected to 
understand the present situation. Anyone who has seen 
the American regulations concerning pilots’ licences will 
appreciate the need, in our own case, for a complete revision 
of the entire series of regulations. 

Not the least depressing feature of our own documents 
dealing with the licensing question is that the ‘‘ B”’ licence 
is apparently considered not so much as a standard of 
efficiency, and even a professional diploma, for a pilot, as 
a necessary operating attribute of a machine used for the 
carriage of goods and passengers for hire or reward. Flying 
has now become a serious profession for a great many 
people, and it is entirely necessary that this profession 
should have its standards of efficiency. The idea of dealing 
with this standard merely as part and parcel of transport 
licensing is bureaucratic in the extreme. 

In the meantime, we might ask what is being done about 
the long-considered suggestion that there should be two or 
more grades in the ‘‘B’’ licence category? Briefly, that 
there should be an initial licence to permit suitably experi- 
enced pilots to fly professionally in certain work and 
another for those pilots who are experienced enough to be 
considered as capable of being in full charge of transport 
aeroplanes in regular service. 

Some two years ago the G.A.P.A.N. worked out a scheme 
on these lines, but soon afterwards, for political reasons or 
otherwise, the whole matter was handed over to the Air 
Registration Board, who are now responsible for any change 
which may be made. Two years is a long period, and it is 
time that some workable scheme was put into action. 
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Force (Flygvapnet is its Swedish name) took delivery 

of the last of its 55 Gloster Gladiators with Bristol 

Mercury engines. Of this number, 45 are divided 
among the three squadrons which form the Kungl. Svea 
Flygflottilj (No. 8 Fighter Wing), the remaining ten 
machines being held in reserve. Being interested in see- 
ing how the Swedish pilots were faring with their Gladia- 
tors, we asked the Chief of the Swedish Air Force, General 
T. Friis, for permission to visit the wing, a permission 
which was readily granted. 

I found them in training camp at Rinkaby, near 
Kristianstad, South Sweden, where they had gone for their 
three months’ training The surface at Rinkaby was 
dusty and sunbaked, worse if possible than our own 
Martlesham Heath. In spite of this the Swedish Air 
Force does not seem to have any trouble with the Gladia- 
tor undercarriages, although I think Mr. Dowty would die 
of heart failure if he were to see how landings have to be 
made on account of the relatively small size of the aero 
drome. (The preparation of acrodromes in Sweden entails 
blasting thousands of tons of rock.—ED.) 


| is now some considerable time since the Swedish Air 





Flight Aerobatics 


Everyone in F.8, the official number of the Wing, is 
most enthusiastic about the handling qualitics of the 
Gladiator, and while I was there I watched the trainees 
making their first attempts at flight aerobatics, with very 
creditable results 


training camp, South Sweden. 
to practise flight aerobatics. 
Mercury engines is being supplied with ‘‘ flygbenzin.’’ 


FLIGH1. 


Above, an aerial view of the Gloster Gladiators at Rinkaby armament 
On the right, three of the machines off 
In the upper picture one of the Bristol 
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GLADIATOR 


“ Flight’s” Chief Photogrogms a 


Training in aerobatics fills in the time between shoots 
at the drogue target, which, by the way, are carried out 
much more efficiently than in this country. The target- 
towing machine and a Gladiator leave the aerodrome 
together, fly out over the sea, where the shooting takes 
place, and then return to the aerodrome. The target 
machine releases another drogue which slides down the 
towing wire and, on reaching the end, releases the drogue 
which was used for the first shoot. It is then ready for 
the second machine. This saves a great deal of time com- 
pared with our system of dropping the wire and drogue, 
landing and refitting Usually ten targets are carried 
The result of the Swedish system is that one target-towing 
aeroplane must be equal in efficiency to at least four of 
ours. 

The Gladiator squadrons were formed into a Fighter 
Wing on July 1, under the command of Wing Commander 
E. G. Gardin, and they will move into permanent quarters 





















1938 


OR 





AUGUST 25, 1938. FLIGHT. 163 


The Gladiator 
squadron is com- 
pletely equipped, 
even to a mobile 


wireless station 
(right). With the 





2 409 } icture below, our 
Photografms a Visit to Rinkaby epee on 
wins the low- 
1 shoots at Barkarby in October, when improvements to the aero altitude aerial 
ried out drome and buildings are finished, per rT The 
target- We must take it as a great compliment that British es is Sonined 
‘odrome aeroplanes and engines are being used exclusively in this the ground as the 
g takes new Wing, which boasts the proud name Svea, the photograph was 
target ancient Nordic name which is the Swedish equivalent of taken, hence the 
wn the our Britannia. slightly blurred 
drogue The Gloster Gladiator is not, of course, the first British image. 
ady for service type to be adopted by the 
le com- Swedish Royal Air Force. Some . 
lrogue, years ago the Bristol Bulldog was : 1S 
‘arried their fighter type, and more recently By ‘ 
towing a number of Jupiter-engined Harts, 
lour of the latter being used by the Naval 
Co operation squadrons. They formed 
‘ighter the equipment of the Swedish aircraft 
nander cruiser Gotland, which visited the 
larters Thames a couple of years - . 























A twin-engined Focke- 
Wulf (left) is used ex- 
clusively for a new aerial 
survey of the whole of 
Sweden. The machine is 
completely equipped for 
aerial photography. 
The inset shows wireless 
being installed and 
tested. The three crowns 
distinguish all Swedish 
aeroplanes. 





Some Swedish Flight Cadets of the ‘‘Svea’’ Fighter Wing, with their officers, Sqn. Ldr. 
Bang, Fit. Lt. Uggle, Fit. Lt. Lambert and Fit. Lt. Norin. 
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THE WEEK AT CROYDON 


“A. Viator’s” Causerie on Airline Affairs 
at London’s Main Terminal and Elsewherz 


honoured by a visit from His Majesty's Secretary of 

State for Air, accompanied by Sir Francis Shelmer- 

dine, Director-General of Civil Aviation. Sir Kings- 
ley, conducted by Sir John Reith, inspected the Imperial 
Airways hangars and the fleet. He did not inspect the 
various foreign aircraft at this our most international of 
airports. As somebody said, ‘‘ Why should he when he 
has just reviewed Europe’s most up-to-date commercial 
aeroplanes? *’ 

After that there was a quaint ceremony which Imperial 
Airways’ representatives were excused from attending. 
Other British companies’ staff and those of foreign com 
panies who, by the way, represented between them some 
of the biggest commercial air enterprises in existence, were 
concentrated in a very small office. Sir Kingsley swiftly cir- 
cumambulated the confined space, and the participants felt 
rather as though they were part of a Scotland Yard 
identity parade. There was not even the shortest of short 
addresses, and the thought uppermost in most minds was 
‘So what?’ 


io Friday the Airport of London, Croydon, was 


The New Hangar 

loreign representatives doubtless contrasted this hugger- 
mugger method of doing things with the way in which 
matters would have been arranged for so important a 
visitor at airports abroad. And, by the way, on the wall 
there was an oil painting of a ship of antique rig, in a 
sinking condition. It was more regrettable that the at- 
mosphere of Sir Kingsley Wood's visit was not brighter, 
because the opportunity existed for the authorities to 
spread themselves. 

All over the Continent magnificent new airport build- 
ings are being ceremoniously opened at airports equiva- 
lent to Croydon, and a good time might have been had 
by all if that pride of our hearts, the new hangar at 
Croydon, had been officially opened. Why did rot the 
authorities run to a bottle of Veuve Groseille '38 for such 
a stirring purpose? 

As we have been clamouring for, more hangar accommo 
dation for the past five to ten years, this new erection is 
obviously the result of much careful planning, toil and 
forethought. It is true that large machines won't go into 
it and that owners of smal) ones look askance at it, but 
it is evidently the best we can manage. Apart from size, 
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RAPID REPLACEMENT: The firm 
of Junkers, in co-operation with the 
German engine manufacturers and 
D.L.H., are endeavouring to standard- 
ise engines, accesssories and mountings 
so that they can be rapidly replaced 
when necessary. With the Junkers 
Ju.go, for instance, tests have recently 
been made to show that individual 
engines can be replaced in twenty 
minutes by three ground engineers and 
a mobile crane. At a demonstration 
the machine landed, had the engine 
changed, and was in the air again 
within the half-hour—a time so short 
that it would not cause a delay of more 
than a few minutes at any stopping- 
point on an air service. 


a hangar made from bent cardboard 
on the nursery floor to soothe little 
Alec whose spots, poor lamb, are 
worrying him, is usually a_nobler- 
looking edifice 

Before people begin running air excursions to Croydon 
(with a guaranteed laugh on arrival) something should 
really be done to hide the thing. Creepers seem to be the 
best solution, and Mr. Middleton might be called in to 
advise. There is, of course, that quick-growing, hardy 
annual the climbing Fool's Parsley or Treasury’s Joy, and 
the old-fashioned favourite Civil Servant’s Beard (Depart 
mentalis Ditherii). And then, what about a few bushy 
plants of full-blown raspberry? 

A story comes from the north of a pigeon named Steve 
released in France with the idea that he should beat it 
back in a bee-line to Scotland. Not Steve.  Alleging, 
probably, that wireless stations upset his (never very 
strongly developed) homing instincts, he set out for a 
rollicking tour of the capitals of Europe, and, finally, 
fetched up in Amsterdam with a monumental hangover 
and every feather pointing the wrong way. Steve flew 
home from Holland by K.L.M. and North Eastern Airways, 
changing at Doncaster for Renfrew. 


The Buffet Again 


We had a silly-season police raid on the Main Hall 
buffet one day last week, when two or three hard-working 
officials were found sitting in the buffet. People were 
questioned by the police as to whether they were airport 
staff, and everyone was made to feel thoroughly uncom- 
fortable. I don't know if anyone was having a hard 
earned beer or not, but the point is that traffic staff have 
no time to go across to the hotel, and, anyway, for some 
imbecile reason, the gate between aerodrome and hotel is 
always locked at 7 p.m. or thereabouts. It is supremely 
ridiculous that only passengers and their friends should 
be allowed to have a drink in the buffet, and it is up to 
the Air Ministry to get this footling decision of a narrow- 
minded magistracy altered. Croydon police must be short 
of a job, too, to come all the way to the airport to fuss 
with such a matter, and what are the Air Ministry-em- 
ployed Airport Wardens (who are not police—far from it) 
doing, when they stand at the buffet doors? Acting as 
coppers’ narks to the Croydon police? 

Blue air mail boxes are to be abolished, and so, too, I 
presume, are the blue air mail vans. Pity in a way, but 
if all air mail were carried in blue vans it would not ! 
long before the familiar red van was off the road altogether 

News comes to hand of consignments of grouse, shot (or 
snared) in Scotland on August 12, coming down to Croydon 
by inland service, and leaving Southampton by Imperial 
early the following morning. They were specially treated 
before leaving in order to preserve them. I think I had a 
similarly preserved grouse for dinner the other day. The 
system seems to be to pump liquid concrete into the veins, 
thus fossilising the whole bird. Item: Serve with small 
gravel instead of breadcrumbs. 
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COMMERCIAL AVIATION 


(CONTINUED) : 


WORLD NEWS 





Airline Licensing 
HE 1938 Air Navigation (Licensing of Public Transport) 
Order has been published. An article dealing with this 
Order and explaining the various points in simple language 
appeared in Flight of July 14. 


The Ensign is Ready 


HE first Armstrong-Whitworth Ensign for Imperial Airways 

has now completed both its manufacturer’s and the Air 
Ministry trials and may, by the time this appears in print, be 
actually flying on its first regular service. Apparently, and 
despite rumours to the contrary, the payload is in exeess of 
that originally laid down and the top speed is certainly greater 
than that specified in the contract. 


Freight Only? 


CCORDING to reports K.L.M. will be starting a freight- 

only service between Amsterdam and London early in 
October. For a start one return service will be operated every 
day and Douglas D.C.2s will be used. Presumably this is by 
way of being a reply to thé operations of International Air 
Freight. 

Incidentally, all the Cyclone G. engines in the K.L.M. fleet 
of D.C.3s are to be fitted with Chandler-Groves carburetters, 
which are not only immune from ice-formation troubles, but 
also have an automatic mixture control. 


"Mercury's" Next 


N last week's issue we explained that the previously planned 

flight across the Atlantic by Mercury had been given up 
and that another flight, possibly to an Empire destination, 
would be made with this machine. 

It seems now that this flight will be in the nature of a non- 
stop ‘‘record’’ attempt, in which Mercury will leave Maia at 
its maximum all-up weight, carrying fuel only and no payload. 
In this condition the machine should have a still-air range 
of more than 4,000 miles, which brings a non-stop flight, 
for instance, to India within the range of normal possi- 
bilities. As a separate and self-contained flying machine, 
Mercury's maximum all-up weight is only 14,000 lb., but when 
taken off with Maia it is regularly loaded up to a total of 
20,800 lb.—a figure which gives a disposable load of 10,800 Ib. 
Such a flight as that suggested would have very definite 
propaganda value apart from its use as a test for long-range 
work in general, whether by civil or military machines. 

In the meantime two more pilots have been selected for 
service with Imperial Airways’ Atlantic division. Their names 
are Capt. E. R. B. White and Capt. A. C. P. Johnstone, and 
they are likely to be flying the two new Albatross machines 
to Montreal and New York later this year. Both of them, of 
course, hold First Class Navigators’ licences. 


Fire in the Air 


Y its very nature and catastrophic results it has always 

been practically impossible to prove that any particular 
aeroplane accident was caused by fire which had actually 
broken out in the air. At last, however, an unfortunate case 
of this kind appears to have been proved in America—with, 
it is to be hoped, useful lessons to be learnt. 

On May 24 this year a United Airlines Douglas D.C.3 crashed 
and caught fire in a forced landing near Cleveland, Ohio. 
According to the very complete evidence which has been 
gathered together by the shortly-to-be-defunct Bureau of Air 
Commerce, a cylinder barrel of the starboard engine failed 
and a connecting rod subsequently lifted the’ cylinder and 
head, causing a minor fire inside the cowling. Apart from the 
normal results of engine failure, this fire would not have been 
serious were it not for the fact that flames passed through the 
holes (necessary for the passage of the oil lines, ignition leads, 
and so forth) in the rear bulkhead. These flames caused an 
oil line to be burned through, and the resulting continuous oil 

€ was intensified by the air blowing through the openings. 
Asa result the pilot found it necessary to make an immediate 
forced landing, but even this might not have been serious 
had it not been for the fact that the left wing touched a tree 
during the approach. 

Both the Department of Commerce and the operator con- 
cerned have taken steps to develop a bulkhead, for use between 
the power and accessory sections in the engine nacelle, which 
will prevent in future such a fire from spreading. In the 
Meantime one can give due praise yet again to the very 
thorough way in which evidence concerning American trans- 
port accidents is collected and published in the greatest pos 
sible detail. Our own reports are meagre by comparison. 


In New Zealand 


BY now Union Airways of New Zealand should have taken 
delivery of the first of their two new Lockheed Electras, 
which will be put on the Auckland-Wellington run. Up to 
July 15 this year the company had carried 9,141 passengers 
on the trunk service and had piled up a passenger-mile total 
of more than two million. 

Some time next year the Mount Cook Tourist Company will 
be starting a service, as suggested in the issue of Flight of May 
12, between Christchurch and the Hermitage, using, in all 
probability, a Percival Q.6 for the work. 


Double Master 
OW that fiying-boats are used extensively on Imperial 
Airways’ services it may be expected that quite a few 
Double Master Pilots’ certificates will now be awarded. In 
the meantime it is a very unusual award. 

The latest recipient is Capt. R. H. McIntosh, who is one of 
our pioneer transport pilots. In the early days he was flying 
for Handley Page Transport, more recently with British Air- 
ways, and now he is flying for Airwork with the fleet of 
machines used for Service navigation instruction. 


Transport Record 


SING the same Lockheed 14 in which he recently flew round 
the world, Mr. Howard Hughes, with three companions, 
flew on August 20 from Glendale, California, to New York in 
a flying time of 10 hr. 32 min. 20 sec. The distance between 
these two points is 2,378 miles, which gives the Lockheed an 
average speed of 237 m.p.h. on the trip, and the flight is 
alluded to as the fastest yet done by a commercial machine. 
Over most of the distance the Lockheed was flown at a fairly 
high altitude by way of testing a new type of oxygen mask 
It may be remembered that Mr. Hughes already holds the 
absolute record for transcentinental flight; in January last year 
he flew over the same route in a total time of 7 hr. 28 min. 


D/F for Shoreham 


HE short-range radio station which for some time has been 

planned for Shoreham Airport is now finally in action 
and a locaf control zone has been instituted which, as usual, 
consists of an air space up to 2,oooft. and within a circular 
area having a radius of 5 miles. 

The W/T call sign is GFH and the frequencies are 327 
kc/s (917 metres) and 353 kc/s (850 metres) on request from 
ground to air; and 327 kc/s (917 metres) from air to ground. 
The staticn is at present actually on the dividing line between 
the Heston and Portsmouth communication areas. At the 
same time the teleprinter equipment is being brought into use. 
Before next winter Shoreham should also have complete night- 
lighting equipment. 





THROUGH FROM AUSTRALIA: A reproduction of one of 
the many special covers which were sent out by Qantas 
ire Airways on the first Australia-England mai) service 
under the new all-up scheme. Since Rose Bay is now the 
terminal base for the Australia service, the Qantas head 
office has been transferred from Brisbane to Sydnev. 
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MORE AUTOMATIC HOMING 


PARALLEL and natural development of those experi- 

ments carried out by the Marconi Company and P.B 

Deviator some time ago for survey work is that of 

using the automatic pilot to relieve the human pilot 
during blind approaches. It will be remembered that the 
survey equipment, which was described in our issue of Feb- 
ruary 24 this year, involves the coupling of a direction-finding 
receiver with an automatic pilot in order to hold the machine 
on a constant predetermined course. 

For some time Capt. Philip Bailey, who is now fully re- 
covered from the unfortunate accident with the original 
machine, has been using his Puss Moth for experimental work 
on the ultra-short-wave beams at Croydon. In this case the 
homing equipment is used to align the machine on its approach 
course, this course being set on the automatic pilot, and the 
latter then flies the machine along the approach line with 
little or no attention. 

Both the Marconi and the Telefunken approach receivers 
have at different times been fitted to the Puss Moth, but in 
each case the signals which are used are aural only, the visual 
indicator being ignored. In this way the human pilot is able 
to concentrate entirely on his rate of descent as shown by 
the altimeter, so that this part of the procedure which demands, 
perhaps, the greatest piloting accuracy can be _ properly 
attended to. 


Another Lightweight 


LTHOUGH very little has so far been said about the use 

which clubs may find for easy-to-fly single-seaters in con- 
nection with post-graduate flying by C.A.G. pupils, there are 
one or two machines which might, with correct previous train- 
ing, be very suitable for the purpose. There seems to be a 
possibility. now, too, that a C. of A. may eventually be granted 
for the modifie! Ford engine, which has shown itself to be con- 
sistently relable in service. 

Another machine of the single-seater type has just been 
finished, and last week it made its first test flight in the hands 
of Mr. RL. Porteous, who was apparently satisfed with its 
general flying characteristics. This machine has been designed 
and built by Messrs. C. W. Taylor and E. T. Watkinson, and 
is fitted with the Carden-Ford unit, which certainly appears 
to be the most suitable available engine for this size of machine. 
Every effort has beer made by the designers to provide really 
safe qualities, and at the same time to produce a machine which 
will be cheap to manufacture in reasonable quantities. 

The Taylor-Watkinson single-seater is a low-wing cantilever 
monoplane of conventional ply-stressed construction, and the 
only unusual features are concerned with the makers’ en- 
deavour to introduce outstanding safety so that a soloist with 
very little experience will not get into trouble. The wing 
section is a modified Clark YH with, partly for reasons of 
manufacturing ease, neither taper nor wash-out. The ailerons 
extend over the whole length of the detachable parts of the 
wing, and these ailerons are differentially operated so that no 
difficulties will be experienced with excess aileron drag at low 


Meanwhile, he picks up those slight variations in the con 
stant note which may not be adequately indicated by a dash. 
board needle, and can immediately correct any slight deviation 
by precessing the directional gyro of the automatic pilot. Ip 
the P.B. pilot, it will be remembered, temporary alterations 
of course are obtained by pressure on buttons controlling the 
different axes, these buttons applying electro-magnetic pre. 
cession to the gyro spindles. 

During the initial course-flying the D/F receiver is tuned 
in to any broadcasting station which is sufficiently distant to 
make the machine's off-station course as nearly straight as 
makes no matter. In the course of this flying the drift allow- 
ance can be set on the automatic pilot so that no alteration 
will be necessary during the actual approach 

Apart from the obvious advantages in relieving the. pilot of 
straightforward flying duties during the somewhat difficult 
procedure and permitting him to concentrate entirely on his 
glide path, the whole scheme should reduce the time used in 
preparing for and making a blind approach to the absolute 
minimum. 

Incidentally, a good point in the case of the P.B. is that 
it is not all-powerful. The effect of the change of trim in the 
sudden use of full throttle—say, after a foozled approach— 
sets the machine in a normal climb, and similarly, the closing 
of the throttle leaves it in a normally fast glide. 


speeds. The differential mechanism is at the point of wing 
detachment, so that after four bolts have been removed it is 
only necessary to uncouple the operating link before removing 
each wing, which may then be attached by special fittings to 
the fuselage For the machine's size the undercarriage is of 
exceptionally wide track—a matter of seven feet, and is suffi- 
ciently far forward to prevent any possibility of nosing over 

The water-cooling system has one ingenious feature by which 
the temperature is automatically controlled for climb and level 
flight conditions. The main radiator, with its air scoop, is 
arranged in the port wing root, with the result that the airflow 
through the radiator is very much greater in proportion to the 
speed during a climb at a steep angle than in level flight owing 
to the difference in air pressure. 

At the moment only initial test flying has been carried out, 
but it seems that the maximum speed is in the region vf-90 
m.p.h. and the landing speed about 30 m.p.h When the 
constructors, who can be reached for the moment at Cromer 
House, Hampton Road, Teddington, have discovered what the 
demand for this type of machine will be they will decide 
whether to go ahead with production. If a reasonable number 
of machines can be expected to be sold it is probable that the 
price will be in the region of £300. 


Controlling the C.A.G. 


HE names of the four C.A.G. 
under the chairmanship of Lord Londonderry 
been officially announced These names are, in fact, exactly 
as forecast in last week’s issue. They are: Mr. W. Lindsay 
Everard, M.P., Major Alan 

Goodfellow, Mrs. F. G. Miles 

and Mr. Robert Murray. The 

Secretary to the Commission 1s, 

of course, Air Commodore 

J. A. Chamier, whose official 

address is Ariel House, Strand, 

W.C.2. Incidentally, in the 

official Air Ministry announce- 

ment, Sir Kingsley Wood ac- 

knowledges the help which has 

been given both by the Royal 

Aero Club and by the General 

Council of Associated Light 

Aeroplane Clubs _ after the 


‘ 


launching of the movement 


Commissioners who will serve 


have now 


Some idea of the dimensions, 
layout and “handleability”’ 
of the Taylor-Watkinson 
single-seater may be obtained 
from this Flight photograph 
of the machine. Mr.Bennett— 
O.C. Heston tarmac—is at 
the helm. 
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TEPS are being taken to organise an 

experimental black-out of London in 

the near future. It js hoped that local 

authorities in the adjoining districts in 

Middlesex, Essex, Kent and Surrey. will 
collaborate. 


A holidaymaker at Alderney recently 
made use of Jersey _Airways’ special 
ambulance plane to take her back to 
Birmingham. “She had broken a knee- 
cap and by returning by air had saved 
herself a tedious 2}-day journey by land 
and sea. As it was, her return journey 
was made in the excellent time of under 
two hours. 


On the recommendation of Mr. H. E. 
Wimperis, acting-adviser in aeronautical 
research to the Commonwealth of Aus- 
tralia, the Federal Cabinet has decided 
to establish a Chair of Aeronautics as 
part of the research organisation of the 
University of Sydney. The Associate- 
Professorship of Meteorology, also 
recommended, has been allocated to the 
University of Melbourne. 


Fifty-two flags are carried on board 
every, Imperial Airways flying boat that 
leaves Southampton on Empire routes. 
Apart from thirty-six international code 
flags, the Civil Air Ensign and the Royal 
Mail Pennant, the flags of the countries 
in whose waters the flying boat alights 
are carried so that they may be flown 
from the mainmast while the boat is at 
anchor 


When General Vuillemin, head of the 
French Air Force, visited General Milch 
in Berlin last week he was introduced 
to Captains Henke and von Moreau, of 
Berlin-New York-Berlin flight fame. 
Noted for his quick decisions he asked 
the French Air Attaché in Berlin and his 
assistant for their French Air Force 
Crosses, which he then pinned on the 
tunics of the German pilots rhe fol- 
lowing day he was granted an interview 
by Herr Hitler 


FLIGHT. 


HE FOUR WINDS 


ITEMS OF INTEREST FROM ALL 


An aeronautical research laboratory is 
to be established at Port Melbourne 
Mr. L. P. Coombes, a senior scientific 
officer at the Royal Aircraft Establish- 
ment, has been appointed to take charge 
of the new laboratory. 


A French farmer, taking an “early 
morning stroll: round his garden last 
week, ‘found to his astonishment a half- 
deflated balloon, with the prone figure 
of its pilot: sleeping soundly alongside 
it. With typical Latin courtesy the 
balloonist,’-who had descended shortly 
after midnight, had gone to sleep on the 
spot rather than wake up the farmer. 





Twenty-five Years Ago 
(From ‘‘Flight’’ of August 23, 
1913) 


‘“‘Both at home and in Ger- 
many the military authorities are 
testing new devices for illuminat- 
ing areas from aircraft without the 
position of the latter being dis- 
closed. The invention 
consists of a little parachute carry- 
ing a box, which, when tipped 
overboard, lights up and _ illumi- 
nates a large area.”’ 


Several interesting flying features wili 
be broadcast by the B.B.C. during the 
coming autumn. The first of a series of 
talks by authoritative speakers on the 
various aspects of flying will start on 
October 7, at 9.25 p.m. (National). The 
series will be introduced by a dramatic 
feature on the history of aviation on 
September 14, at 9 p.m (Regional). 
Sir Alan Cobham, K.B.E., A.F.C., will 
give a talk in the series ‘‘Up Against 
It’’ on September 2 (National), while a 
running commentary will be given on 
the London-Cardiff Air Race from Welsh 
Regional 


QUARTERS 


Rumour has it that ‘‘ Round-the 
World ’’ Howard (Hell's Angels) Hughes 
is to go back into the film-producing 
business with a dramatised version of 
the life of Amelia Earhart 


By special decree the Air and Marine 
Ministry of Rumania has been em- 
powered to withdraw its interests in the 
aeroplane works of Industria Nationala 
Aeronautica, of Kronstadt 


With only five days’ experience in 
gliders, F/O. A. N.. Young (Sub./Lt., 
R.N.), of the Fleet Air Arm, last week 
broke the. endurance record for single- 
seat gliders with a flight of 15} hours 
over the Midland Gliding Club's ground 
at Long Mynd, near Shrewsbury 


United Air Lines engineers have been 
experimenting with a _ stratosphere 
chamber for testing oxygen equipment 
under conditions equivalent to altitudes 
up to 65,o0oft It is claimed that the 
chamber, which is cylindrical in shape 
can withstand pressures up to approxi- 
mately 124 tons. 


A new Ala Littoria air service from 
Addis Ababa to Assab, via Diredaua, 
has been opened recently A separate 
company has been formed to operate 
services between coast harbours and the 
interior and inter-town services in Abys- 
sinia. -Freight services are to be run 
from’ *Addis Ababa to Massowa, via 
Dessie and Gondar,; and to Assab, via 
Diredaua. 


Colonel and Mrs. Charles Lindbergh 
arrived last week at the Central Airport, 
Moscow, in their Miles Mohawk. With 
Stalin they witnessed a display given by 
the Soviet Air Force It is reported 
that'the purpose of their visit is to dis- 
cuss the feasibility of a regular air line 
service between Europe and the United 
States via the North Pole, or, alternat 
ively,. bv way of the Behring Straits 


POLISH POLISH, 1938 : The new P. Z. L. P37 high-performance bomber is one of the latest additions to European military 
types. Its performance is comparable with the Bristol Blenheim. The wings, including the covering, are of metal construction 


Slotted flaps, complete with recessed king-posts and hinges, extend from the fuselage to the ailerons. 
slotted from the wing-tips to the engine nacelles. 


The leading edges are 
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writers, not necessarily for publication, must in all cases accompany letters. 


C.A.G.E.D. ? 
“*Is it going to be worth it?’’ : What of the Sporting Side? 


} AVING by now had time to digest the rudiments of the 

Civil Air Guard scheme and, in addition, noted what 
seems to be the intentions of the clubs as regards training the 
multitudes, I am tempted to wonder if, after all, the scheme 
is all it originally appeared to be, especially to the ‘‘A’’ licence 
pilot of some considerable hours’ standing. 

To date, one of the most pleasant things about amateur 
flying has been its informality. Members of one club have 
been able to go to their aerodrome and, with very little wait- 
ing, fly off to visit another club in the sure knowledge that 
they will meet a number of friends who will see that their 
visitors are well looked after during the length of their stay 

Naturally it has been the custom amongst thinking members 
not to keep a machine away from its home port for lengthy 
periods, as there are others at hame.to be considered, but it has 
usually been possible to spend anything up to one hour on the 
ground before tlying back to the starting point. 

Then there have been the ‘* Dawn Patrols,’’ for which it has 
been the normal thing to obtain machines, and, having had 
breakfast in comfort, arrive back at the home aerodrome some- 
where in the region of 10.30 a.m 

These are just two of the things in the life of the amateur 
pilot, the future of which I view with some pessimism. As 
far as I can gather it is to be the aim of the various clubs to 
arrange cheir bookings so that machines are on the ground 
for as little time as possible, and when one looks at the piles 
of applications for this cheap training it is hard to see how 
they can do otherwise if these ab imitios are to be taught in 
any reasonable time. 

It seems to me that although the scheme will bring into 
aviation many who have hitherto been barred owing to the 
high cost of flying, it will do so at the expense of those who 
in the past few years have held English amateur flying together 
and who have paid a high price to do so. 

In fact, to put it bluntly, it would seem that to produce new 
pilots for the C.A.G., those who flew in the past must be, 
temporarily at least, C.A.G.E.D 

A pilot (other than he who is lucky enough to be a private 
owner) who really makes a hobby of his flying is not going 
to spend money in flying round his home aerodrome. or make 
a cross-country flight to another ‘drome if on arrival he 
may not call on his friends. (Here I am, of course, talking 
of flying done by a ‘‘ non-cag "" member, or of the flying any 
normally progressive pilot would wish to do in addition to his 
10 hours at the cheap rate; no one will grumble at a certain 
amount of restriction being apparent in flying done at mainly 
Air Ministry expense.) 


“A” 

It “‘in the air at any price’’ tactics are followed by the 
clubs, it would seem that the only ‘‘ Non-Guard"’ flying done 
by the older pilots will be an occasional—very occasional—trip 
round the aerodrome in order to keep their hand in. And it is 
very likely that even a short flight such as this will need to be 
booked very much in advance. 

In no way do | wish to throw cold water on Sir Kingsley 
Wood's very excellent scheme of making the populace air 
minded, but it has very obviously been worked out in a great 
hurry, and with very little thought for those who have, as I 
said above, kept the flag—or, rather, the acroplanes—flying 
in the past. Now, if only the scheme could be extended so 
that the old hands coukd fly the R.A.F.’s cast-off Harts at club 
rates, then we should have all been pleased 

One way in which the feelings of a large number of the more 
experienced pilots could be relieved could be found in the 
matter of instruction 1 understand that a ruling is shortly 
to be brought out authorising new ‘‘ B”’ licence-holders to take 
the instructors’ course before they nave reached the necessary 
250 hours’ solo time. Having passed the tests they will be 
allowed to do upstairs '’ instruction, that is, general flying 
handing over their charges to the regular instructors for take- 
off and landing practice 

Why not extend this privilege to those senior ‘‘ A "’ licence 
holders who are able to pass the course? 1 know that in the 
past the G.A.P.A.N., aided and abetted by the insurance com- 
panies, have been very much against this practice, and in 


Licence Instructors 


normal times, with many “‘ B’’ pilots on their list of applicants 
for posts, this is very right. 


sut these are not normal times, 


The names and addresses of the 
and there must be many amateurs able and willing to join the 
ranks of instructors. And they. know a lot more about the 
practical side of the game than do the newly fledged ‘‘ Bs.”’ 


There is the position. In this mad rush of flying training is 
the sporting side of the game to be strangled, and the pre-cag 
caged ? 

In other words, is it going to be worth it? 
***A’ Pitot 
London, W.C.1 


Effect on Present ‘‘A’’ Licence Pilots 


WING to the extraordinary haste with which the formation 

of the Civil Air Guard has followed on its first announce- 
ment, a certain effect of the scheme appears to have been 
completely overlooked. 

Most present ‘‘A’’ licence holders fiy a good deal more than 
10 hours per year and it seems reasonable to assume that a 
considerable, proportion of those who will qualify for their 
licences under the C.A.G. will also wish to do so, and will be 
prepared to pay for this additional flying at the usual club 
rates. 

It appears, however, if one may judge by the floods of appli- 
cations, that most clubs will be able to keep all their available 
aircraft in use by C.A.G. members. For this flying the clubs 
will receive in Government subsidy plus the charge made to 
the individuals more than the old club rates 

In these circumstances it appears very doubtful if any club 
will welcome those who wish to do extra flying at rates of from 
{1 to {1 10s. per hour such as are at present charged 

The result of the scheme will therefore be to limit pilots 
to 10 hours’ flying per year unless they are prepared to pay 
considerably more for the rest of their flying than they have 
done in the past. Very shortly it seems that the country will 
an enormous number of licensed pilots who are pre- 
scheme from attaining a reasonable 

James G. ARROW 


possess 

vented by the C.A.G. 

degree of efficiency. 
London, S.W:16. 


QBI OR NOT? 

WAS both glad and interested to see that Flight is taking 

an interest in the above matter, which is so serious to the 
safety of the flying public. 

When a pilot is due to take off for some Army Co-operation 
flying at 10.15, finds the visibility obviously hopeless, receives 
a poor weather report for his area (2 to 3 kms. visibility, 
patches of low cloud at 300 metres, layer cloud at 1,000 
metres), while the height at which he has to fly is 2,300 
metres, he naturally thinks twice before going 

Again, when, between 10.15 and 10.25, three large airliners 
flop into the airport out of the surrounding fog and gloom 
that pilot is only being sensible if he says that he will not 
take off 

After this, someone, rather foolishly, goes up to have a look, 
receiving the usual light from the tower. During his absence, 
another airliner looms up and lands. Five minutes later, the 
adventurer returns, reporting that it was pure luck that he 
found the airport again 

During the adventurer’s absence someone has also told con- 
trol, in so many well-chosen and scrupulously polite words, 
that tailure to put QBI on is courting disaster, QBI is promptly 
put into force 

So much for the earlier hours of 
About 12.15 to 12.30, however, as if this were not enough, 
the QBI letters are no longer illuminated This is precisely 
the time when several airliners and a batch of Army Co-op 
They promptly land, six of them in 


that fateful forenoon 


machines are due in 
half as many minutes 
During this period, a 26-seater narrowly 
collision with an 8-seater averted by the presence of mind 
of the pilot of the larger craft, a pilot of international repute 
who, afterwards, in the airport buffet, states that he could 
not see the airport from half a mile away while approaching 
Well, Sir, if first-hand experiences are any good in helping 
the cause of safety, they should be gladly given. Let us look 
to the top of the tree for the cause. Not to the man on the 
spot, but to the man who is responsible for his being there; not 
to the instructor who trained him, but to the man who laid 
down the conditions of training and the method of passing, 
and selection of officers Above all, we want 100 per cent. 
ability, not your 80 per cent. ‘ OPERATOR 
Croydon Airport 


misses a serous 
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Ther Use and Design : 
Some Practical Points for 
Those Who May Have (or 
May Wish) to Use Them 


By NEIL EWART 


UDGING by the questions one hears, there is a 
general vagueness, if not actual ignorance, on the 
subject of parachutes. One finds this even among 
pilots who may one day be called upon to make 

use of these ingenious life-savers, so perhaps I may 

be forgiven if, at the Editor’s invitation, I offer a few 

facts and hints based upon a certain amount of actual ex- 

perience. 

One of the commonest questions is: ‘‘ How do you make 
your first descent—that is, if it is a voluntary one?’’ In 
my own case the first thing was to approach a firm of 
parachute makers, approved by the Air Ministry, and 
obtain the loan of a parachute. I was granted this and 
later received the necessary Air Ministry permit to make 
the jump. 

When I had passed the medical examination, consisting 
of heart, lung and blood-pressure tests, the next step was 
to await perfect weather conditions. It was winter at the 
time and two weeks passed before a suitable day came 
along. That day, however, was perfect, there being very 
little wind, while the clouds were very high indeed. 

A 28ft. diameter parachute was strapped to my back, 
whilst a 22ft. emergency pack was placed on my chest. 
Crépe bandages were wound tightly round my ankles for 
support upon landing. 


The First Jump 


The machine that was taking me up was a Moth, and, 
since the two parachutes took up a considerable amount 
of room, I was told to sit half in the front cockpit, with 
my legs dangling over the side. 

The few minutes it took the Moth to climb up to the 
required height seemed an age. At 1,500 feet, as we were 
approaching the aerodrome, the pilot throttled back to 
facilitate my climbing out on to the wing. I stepped out, 
placing one foot in the foothole in the fuselage and the 
other on the wing, while I held the centre-section struts 
with my left hand. Thus I stood facing the slipstream, 
waiting for the pilot to give the signal for me to jump, 
while I grasped the rip cord (actually a metal handle) 
firmly in my right hand. 

It is essential that one should grasp the rip cord before 
leaving the machine, because it is a very difficult thing to 
find while one is somersaulting earthwards afterwards. 
There are several cases on record of pilots who have not 
followed this procedure, with the result that they have 
fallen several hundred feet, making wild tugs at every 
other part of the harness. 

The best method of leaving the machine is to dive off 
the wing head foremost, but if circumstances render this 
impossible, jumping off feet first is quite satisfactory. 
Leaving head foremost, one does not turn so many somer- 
saults, because the head is the heaviest part of the body, 
and one soon settles down to a normal fall in this position. 
Again, when the parachute is released from its pack there 
is little possibility of it catching on any part of one’s body ; 
the canopy will be able to stream out clear away. 

The worst possible position in which to pull the rip cord 
is when one is falling on one’s back, because there is a 
danger of falling into the canopy as it opens. If this does 
happen, the opening will be delayed for a second or so, 
although every approved parachute on the market to-day 
will eventually stream clear. 

R 


When making 
my first jump I 
went off feet first. As I fell 
I was amazed to find that I did not experience a sinking 
feeling as I had feared, but thoroughly enjoyed the sensation 
of floating on air. 

I turned several somersaults as I fell, and between them 
I caught a few glimpses of the machine that I had just 
left. In subsequent drops I discovered that it was 
possible to control body position to a certain extent by 
using the arms and legs as control surfaces. 

I must have fallen 20oft. before releasing the parachute, 
and taken about four seconds to cover that distance. The 
parachute opened the instant I pulled the rip cord, check- 
ing my fall immediately. I was upside down at the time 
and was turned over feet first, thus reducing the shock; 
consequently, I hardly felt it open. 

It may be of interest to explain the sequence of events 
on pulling the cord. No strength is required; quite a 
gentle pull is sufficient. This releases the locking pins, 
allowing the flaps of the pack to be pulled aside by light 
elastic cords. The pilot ‘chute, which is attached to the 
top of the canopy, contains a spring frame which simu!- 
taneously opens it up and springs it away from the pack. 
As the parachutist falls away from the now floating pilot 
‘chute the main canopy and rigging lines are drawn out 
behind him. Then the air rushes into the canopy and 
opens it out, arresting his fall in a very short space of 
time. It takes a parachute only one and three-fifth 
seconds to develop fully from the moment of pulling the 
cord, 


Economics 


The beginner is inclined to give the rip cord a tremend- 
ous pull, and he invariably lets go of it altogether. He 
thus becomes liable to pay 10s. 6d. for a new one, for it 
is a highly specialised piece of mechanism forming one of 
the most important parts of a parachute. Once the para- 
chute has opened the rip cord should be tucked in the 
harness, leaving the hands free for the remainder of the 
descent. 

As I looked down at the earth I had no sensation of 
descending. I was sitting in the harness as comfortably 
as if 1 had been in a swing, and there was a positively 
soothing silence, while the effect of the winter sun pene- 
trating the silken canopy above was really a magnificent 
spectacle. 

It was not until I was within a few hundred feet above 
the ground that I obtained my first actual impression of 
descent, and then the earth appeared to be rushing up to 
meet me. There was a pond directly beneath and a con- 
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crete road to the left, and it seemed certain that I should 
have to land on cne or the other. 

I juggled with the shroud lines above me in an attempt 
to steer the parachute to one side, but, not knowing the 
correct procedure, did so without any effect at all. 

I bent my knees and let myself go limp in order to lessen 
the chance of injury on landing. As luck would have it, 
the rate of descent was slowed up considerably by an 
unexpected up-current, and I appeared to hover for a 
brief second above the pond. Consequently my landing 
was very soft indeed, and I was able to stand knee-deep in 
the water without falling over. 


Controlling Descent 


I enjoyed the sensation of the jump so much that I 
made arrangements to do another the following day. 
With the experience gained during the first descent I was 
able to study every little detail of the second. I saw the 
parachute shoot past me in a streak, and I watched the 
last few stages of opening. The actual descent was very 
much the same as before, but this time I finished up by 
landing in the centre of the aerodrome, although the land- 
ing was not so comfortable as before. 

Many people do not realise that a parachute can be con- 
trolled to a certain extent during descent. It is possible 
to sideslip if there is danger of landing on an obstruction, 
and this is done by pulling down the rigging lines on the 
side of the canopy facing the direction in which you wish 
to travel. For example, if you wish to move to the left, 
the two left-hand groups of rigging lines must be pulled 
down. This causes the air to spill out of the right-hand 
side of the canopy, producing a sideslip to the left. 

This action increases the rate of descent considerably, 
and should not be attempted too close to the ground. 
When you have travelled far enough in the required 
direction, you release your hold on the rigging lines and 
the parachute resumes its normal shape once more. 

It is advisable to face the direction of wind drift during 
the descent, so that a better landing can be made. If 
one is not facing the required direction one can turn the 
parachute by pulling down on the rigging lines with one 
hand, on the side in which one wishes to turn; then, with 
the other hand one takes another group of rigging lines 
on the opposite side and gives a vigorous twist to the 
canopy in the direction in which one wishes to turn. 
The parachute then swings one round, and, when one is 
facing the required direction, the turn can be stopped by 
releasing the hold on the rigging lines. Again, it is 
dangerous to do this near the ground. 

When landing it is essential to let oneself go limp, and 
as one’s feet touch the ground it is best to roll over on 
to a shoulder. The impact of the touch-down always 


gives rise to controversy. A large majority of pilots are 
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under the impression that it is comparable with jumping 
off a 12ft. wall. In actual fact, the landing may be far 
heavier, because not only is the parachute descending at 
21ft. per second, but is drifting at the speed of the wind 
as well. No accurate idea of the impact, therefore, can 
be given; it depends entirely upon the weight of the jumper, 
the speed of the wind, and the particular amount of 
‘‘buoyancy ’’ in the air at the particular time. 

Once one has touched-down, the canopy must be deflated 
immediately by pulling the bottom group of rigging lines 
towards you, otherwise you may be dragged along the 
ground. If one is wearing a quick-release harness this 
is simple; all that is necessary is to turn the knob of 
the connector box on one’s chest and then give it a sharp 
knock ; the harness then falls away and the parachute 
collapses in‘a heap on the ground. 

Obviously, jumping in an emergency is not nearly such 
an easy task, because the machine is out of control, and 
many other factors present themselves. In such circum- 
stances a very quick decision must be made to leave the 
machine. The rip cord must not be pulled until one has 
fallen clear of the aircraft, otherwise the parachute may 
get caught in it. 

I have heard it suggested that, in future air fighting, 
a pilot who has escaped by parachute from a disabled 
machine may be forced to delay opening his parachute 
until the last possible moment, otherwise he will be liable 
to be fired at by the enemy. aircraft. Apart from the un- 
pleasantness of this situation, such a delayed drop (as it 
is called) would, in my opinion, necessitate the wearing 
of a stop-watch with which to time the descent. 


Delayed Drops 


Without a stop-watch it is almost impossible to judge 
the distance fallen in a delayed drop. It is more than 
likely that the escaping pilot would release his parachute 
at what he imagined to be about 8o0oft., when in reality 
he was down to 300ft. or less. The parachute, taking one 
and three-fifth seconds to open after release, would by 
that time be of little use. 

All this may appear to be rather exaggerated ; but it is 
a fact the judgment of height whilst falling is very mis- 
leading indeed. Even if the pilot were equipped with a 
stop-watch (and remembered to start it on going over- 
board), it would be of little value unless he had a know- 
ledge of the rate of fall of the human body. It takes 
11 seconds for the human body, falling unsupported 
through the air, to reach its terminal velocity of 119 
m.p.h., and the distance covered in that time is 1,200ft. 
Therefore, if a pilot has jumped from his aeroplane at 
2,o0oft. whilst still in danger of enemy fire, he should 
not delay opening his parachute for longer than 11 seconds, 
leaving 8o0oft. for safe descent with an open parachute. 

As it is obviously impossible for pilots 
to remember such calculations when faced 
with an emergency, the only alternative, it 
seems, would be to have the stop-watch 
marked off in terms of height. 

It may be of interest to conclude this 
article with a brief review of the various 
types of parachutes which British manufac 
turers are at present producing. 

There are three companies concerned 
First may be mentioned the products of the 
Irving Airchute of Great Britain, Ltd., 
made in their spacious factory at Letch- 
worth, Herts. Irvin parachutes (the dis- 
tinction in spelling is curious) are in use in 
42 countries and are supplied to the Royal 
Air Force in this country. They make six 
different types, the most commonly used 
being the ‘‘seat type’’ which, as its name 
implies, is used as a cushion fitting into a 
bucket-type seat ; therefore, the pilot is re- 
lieved of its bulk and weight. 


The widely used Irvin seat pack with its 
quick-connector harness. The wide webbing 
on the left of the seat carries the rip-cord 
handle and release fitting. 
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The canopy, which is 24ft. in 
diameter, is made up of 24 tri- 
angular gores cut from high-quality 
silk. Each gore is composed of 
four panels, the stitching of which 
forms a zig-zag pattern round the 
complete canopy. As the warp of 
the fabric is placed at an angle of 
45 degrees to the centre line of each 
gore, the possibility of a tear run- 
ning for any distance before being 
checked by a seam is lessened con- 
siderably. Also, the rate of 
descent is slower when the silk is 
arranged in this manner as it offers 
a greater resistance to the air. 

At the top of the canopy is a 
circular hole, 24in. in diameter. 
without this vent the parachute 
would oscillate and swing the 
wearer to and fro like a pendulum. 

The rigging lines are passed from 
the ‘‘D’’ rings on the harness 
through the seams between each 
gore, where they are stitched at 
certain intervals, over the vent and 
down to the ‘‘D’’ rings on the 
opposite side. 

These rigging lines have a break 
ing strength of not less than 400 
Ib., and are secured to the ‘‘D”’ 
rings by a clove hitch, then two 
half-hitches, and, finally, the free 
end is secured by zig-zag stitching. 

Connected to the apex of the 
canopy is the small octagonal- 
shaped pilot parachute, measuring 
33in. across the corners. The use 
of this has already been explained. The complete para- 
chute pilot ‘chute and rigging lines are packed into a con- 
tainer the base of which measures only 15}in. by 12in., 
and the weight of the equipment, including the pack and 
harness, is 22} lb. 

This type of parachute is used by those Royal Air Force 
pilots whose duties do not necessitate them leaving their 
seats, and it is also favoured by civil pilots. 


Different Types 

The second type of parachute made by the Irving Com- 
pany is a ‘‘ two-point quick-connector’’ parachute which 
is worn on the chest, and which is capable of being de- 
tached from the harness so that the wearer can move about 
in the performance of his duties. In an emergency the 
user attaches the parachute to his harness by engaging a 
pair of metal loops with a pair of hooded snap-hooks lo- 
cated on the chest, each hook being connected to a pair of 
main suspension straps. The 24ft. canopy is_ used, 
although in this case the pack measures only 16in. by 
11in., while the total weight is 22 Ib. 

For training and exhibition descents, equipment con- 
sisting of a 28ft. parachute is worn on the back in con- 
junction with the 22ft. type, which is carried on the chest 
as an extra precaution. The harness is provided with a 
double set of suspension straps, one set being connected 
to each of the packs, and each parachute is released with 
a separate rip cord. The weight of this combined equip- 
ment is approximately 32} Ib. and the average rate of 
descent is about 2r1ft. /sec. 

The fourth variety of parachute is the only automatic- 
ally operated type used in the Service, and is provided 
for the use of the occupants of balloons. The parachute 
is released by the action of the balloonist jumping over- 
board, and drawing a static line with him which is con- 
nected between the balloon basket, the rip cord locking 
pins and the apex of the canopy. It was decided to use 
this type of automatic release because the operational 
height of a balloon is comparatively low, and, also, there 
is a lack of initial air speed provided by an aeroplane. 

Another parachute called the ‘‘ form-fitting back pack ”’ 
has been produced for use in aircraft which are so de- 





FLIGHT. c 


This illustration gives a good idea 

of the natural and comfortable 

suspension provided by the harness 

of the “Pak’’ parachute during 

descent. Behind the wearer is the 
empty container. 





signed as to render inconvenient 
the wearing of the types pre- 
viously mentioned. The thickness 
of the pack has been reduced to a 
minimum by folding the ‘chute 
over a greater area than in the pre- 
vious types. 

Finally, a ‘‘chair-type’’ para 
chute has been designed for use in 
cabin aircraft and it is incorporated 
in the upholstery of the chairs 
The harness is conveniently acces 
sible, so that it can be instantly 
fitted should an emergency arise, 
and it is so designed that it is 
adaptable for women as well as for 
men. The installation of the para- 
chute in the upholstery makes it 
unobtrusive, yet it is always ready 
for use. The equipment, including 
parachute with harness, pad and 
chair fittings, weighs only 164 Ib. 

Mr. Leslie Irvin, the designer of 
these parachutes, has himself made 
over a hundred voluntary de 
scents, and was the first man to 
make a descent with a manually 
operated parachute. 

Another firm of parachute manu 
facturers in this country is the G.O 
Parachute Company, the initials of 
whic h stand for Messrs. Gregory and Quilter, the designers 
The G.Q. factory, which is now at Woking, Surrey, has 
more recently been enlarged considerably in both size and 
personnel. 

This firm supplies parachutes to the British Air Ministry 
and the Brazilian and New Zealand Air Forces. They manu 
facture a parachute called the ‘‘ Harnasuit,’’ which con 
sists of a standard flying suit incorporating a self-adjust 
able, detachable silk harness which is equipped with quick- 
connector hooks for a lap-type parachute pack This 
type is advantageous in that the wearer can get into the 
suit without going to the trouble of making adjustments 
to the harness. Flotation gear is incorporated in the 
suit, the jacket passing from the front on one side round 
the neck and down the opposite side, and being instantly 
inflatable either by Sparklet or by mouth 

In another type of G.Q. parachute, called the ‘‘ Para 
suit,’’ the harness is attached to the lining as in the 
‘“‘Harnasuit,’’ but a special back-type parachute is in 
corporated in the suit and it is extremely flexible, the 
packed parachute being only 1}in. in thickness. This 
type of parachute has an obvious advantage to air gun 
ners and observers, as they are not hampered when per 
forming their duties, yet are constantly connected to their 
parachutes. 


All-in-One 


G.Q. have recently produced an improved and ingenious 
form of ‘‘ Parasuit’’ which can be used by any single 
occupant of an aircraft whether he be pilot or gunner. At 
the works this equipment has been dubbed the ‘‘Penguin,’’ 
because the parachute is packed in the rear of the suit 
and down each leg for a short distance, and when the 
wearer walks about he strongly resembles that curious 
and, to us, amusing bird. 

Since there is no pack frame the wearer is able to 
bend and move in any position with ease. The complete 
equipment, including a lifebuoy, weighs but 22 Ib., and 
from the front it looks like a normal flying suit, as the 
parachute itself is not visible. They have incorporated 
a new and larger type of pilot ‘chute, the tests of which, 
it is stated, have proved it to be highly efficient, while 
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Ingenious : The very neat G.Q. “ Harnasuit ’’ (right) is a flying 
suit which not only incorporates a parachute harness, but 
also a pneumatic life-saving collar for use in the event of a 
fall into water. In this drawing the wearer is seen holding 
the inflation tube in his right hand. The connector-hooks for 
the gunner-type pack may be seen at the front of the suit. 


it is impossible for it to catch on anything as it emerges 
from the pack. 

Besides producing the normal seat type of parachute, 
which the civilian is able to obtain for £38, this firm 
manufactures a special parachute for use in gliders and 
sailplanes. The parachute takes the form of a back pack 
which has a special harness, and the total weight has 
been reduced to the very low figure of 15} lb. Glider 
pilots realise the value of the parachute ; at a recent glid- 
ing camp I noticed that not a single sailplane left the 
ground without the pilot being so equipped. Very big 
stresses on sailplane structures can be experienced while 
cloud flying—as Mr. Philip Wills explained in his article 
in the issue of July 14. 

The PAK Parachute Company, whose works are at 
Mitcham, Surrey, produce the seat, quick-connector and 
back-type parachutes which form the standard equipment 
of the Air Forces of Czechoslovakia and Finland. 

Their latest development is what is called the ‘‘ Uni- 
versal’’ parachute, which can be used either as a seat 
or back (pilot type) or lap (observer) type. In the past 
the parachutes to be worn in such positions have required 
the use of three entirely different parachutes and _har- 
nesses, but these three models have been combined into 
one, so that the parachute can be used to suit all duties— 
piloting, gunnery, photography, etc. The harness incor- 
porates a safety belt which enables the wearer to lean 
over the side of the aircraft in perfect safety. 

It will, I hope, be realised from this brief survey that 
the various designers have produced practical and efficient 
parachutes which will provide faithful and efficient service 
under every conceivable condition of flight. 















































ASTRONOMICAL COMPUTER 


SPECIALLY interesting item of equipment carried in 

Mr. Howard Hughes’ record-breaking Electra (and 

probably being seriously used on this flight for the 

first time) was the Fairchild-Maxson astronomical line- 
of-position computer. This device was originally conceived 
by Mr. W. L. Maxson, and is now being manufactured by 
the Fairchild Aerial Camera Corporation following test work 
on a number of prototype computers delivered during the 
last two years to the U.S. Army Air Corps. 

The inventor's idea, after studying various methods of solu- 
tion of the astronomical triangle by means of simplified tables 
and mechanical devices, was to produce an instrument in 
which the various necessary figures could be set on a series 
of dials and the result read off in terms of latitude and longi- 
tude. These basic figures are the altitude of a particular 
heavenly body, the time and date of the observation, and 
the declination of the body. 

When, for instance, the sun is used for the observation, a 
crank is turned so that the drum on its left reads the word 


‘‘sun,’’ after which Greenwich Solar Time has been incor- 
porated, so to speak, in the mechanism. The declination 
counter is then turned so that the figures read zero. The 


corrected sextant altitude of the sun is then applied to the 
appropriate counter in degrees and minutes. The machine is 
now ready to produce the co-ordinates in latitude or longi- 
tude so that a line of position may then be laid down on the 
plotting sheet. 

The necessary co-ordinates are obtained by setting the 
latitude on its dial to an even figure somewhere near the 
navigators’ assumed D/R position, and moving the lengitude 
crank until the line-of-position synchroniser pointers are all 
reading zero. At this point the longitude dial will indicate 
the figure at which the line of position intersects the approxi- 
mate latitude. The navigator is therefore given the co-ordinate 
of one point in the line of position. 

In order to obtain the second point the latitude reading is 
altered, so upsetting the synchroniser pointers, and the longi- 
tude crank is moved again to re-synchronise. The dial for 
the latte: then provides the second co-ordinate 

Obviously, when sights can be taken of more than one 
heavenly body the same procedure is used to obtain a second 
line of position, the intersection of which provides, with the 
first, an actual position. 





rhe principle of the machine seems to be approximately 
that of the calculating machine found in business offices. Its 
accuracy depends entirely on care in manufacture, so that 
the gear system, which involves the use of some 350 units 
will run without appreciable backlash. Presumably, it is a 
fairly expensive item of equipment, but might be a worth- 
while fixture in really large flying-boats or other machines 
to be used for transoceanic flights. 

The description of its operation appears to be more com 
plicated than that involved in the use of tables, but Mr 
Connors, who is one of Mr. Hughes’ navigators, put the 
mechanism to good use after ten minutes of explanation and 
a couple of hours of practice 


The Mikron in England 


T seems that the Chrislea Aircraft Company, which has the 
rights for the manufacture of the Czechoslovakian Walter 
Mikron engine in this country, will very shortly be ready to 
start production. The work will be actually done by S. E. 
Opperman, who are already doing a good deal of aircraft work 
in their factory on the North Circular Road. The company 
hopes that deliveries will be possible early next year. 

Chrislea Aircraft’s primary interest at present is in the little 
Mikron-engined side-by-side two-seater low-wing monoplane 
which should now be ready for its second series of test flights 
at Heston. It has already been flown and found to be aero- 
dynamically satisfactory, but apparently some obscure trouble 
with the fuel feed system resulted in a forced landing during 
these original tests and parts in the undercarriage have had to 
be replaced. 

The machine is quite conventional (in the modern style) with 
split flaps, and its layout was briefly described in the issue 
of April 7 this year. One of its more interesting features 1S 
the depth of the windscreen and, consequently, the field of 
view provided both for pilot and passenger (or instructor 
both of whom sit high up and can look directly over the leading 
edge. The company have other projects of an even more inteT- 
esting nature in view as soon as this first machine is of 
way. It is probable that the production machines wil! be 
built in a factory on the North Circular Road. 
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PERAMBULATING 
AIR MINISTER 


Sir Kingsley Wood Goes West 
(and North) 


a number of aircraft factories and aerodromes on a 

tour of inspection. Leaving Hendon on the Monday 

morning in the Air Council’s D.H.86, he first called 
at Ards airport, where he was met by Viscount Craigavon, 
Prime Minister of Northern Ireland, and by Lord London- 
derry, a former Air Minister and now Chief Commissioner 
of the Civil Air Guard. After lunch with the C.O. of the 
kK.A.F. station at Aldergrove, the Air Minister flew to the 
Belfast Harbour airport and then inspected the Short and 
Harland aircraft factory at Queen’s Island. 

During his visit Sir Kingsley Wood announced an exten- 
sion, to cost approximately £150,000, of the Short and 
Harland factory, where at present 3,000 men are employed. 
When the new extension is finished, he said, it was expected 
that the number of employees would be more than doubled. 
He also referred to the new Volunteer Reserve Flying 


- week the Secretary of State for Air paid visits to 
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A shadow taking form The Air 
Minister inspecting the building of a 
Bristol Blenheim at the new factory 
at Speke. On the left, he is seen 
between the two brothers Rootes. The 
picture below shows the Air Council's 
D.H.86 arriving over the factory 
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Training School, which is to be established at Belfast air- 
port in January. The school is to be operated by the Short 
and Harland firm. 

Sir Kingsley Wood stayed as the guest of Lord London- 
derry at Mount Stewart. 

The next day the Air Minister paid a visit of inspection 
to the new Rootes shadow factory at Speke, Liverpool, 
where he saw the Bristol Blenheim being built, and then 
continued his journey to the works of A, V. Roe and Co., 
Ltd., at Newton Heath, Manchester There Sir Kingsley 
announced that a new Avro factory, to cost approximately 
{1 million, was to be erected, the site, it was hoped, to be 
in the Newton Heath area As in Belfast, Sir Kingsley 
stated that the present number of employees (about 5,000) 
would be almost doubled It is quite amazing how the 
Air Minister walks about scattering secrets which the Press 
has hitherto been forbidden to mention !—Ep At Speke 

he said that when the Rootes 

factory was working at full 

3 . capacity there would be 6,000 
; people working there 

Finally, the Air Minister 
visited the Fairey factory at 
Stockport before flying back 
to London. One recalls the 
old song, ‘‘ Little man, you’ve 
had a busy day.”’ 






Arrived at Ards Aerodrome. 
In this group are, from left 
to right, Fit. Lt. Lee, Sqn. 
Ldr. Goode, Lord London- 
derry, Sir Edward Campbell, 
Sir Kingsley Wood, and 
Lord Craigavon. 
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“ Flight" photographs 
Symbolical of the age, this fine modern 
building greets the student on his 
arrival at the offices of Air Service 
Training Ltd. at Hamble, Southampton. 


Practically every branch of aeronautics 

can be studied at Hamble. An operator 

is seen below with a Marconi-Adcock 

D.F. instrument on which type instruc- 

tion is given both on the ground and in 
the air. 


At the foot of this page is a general 

view of A.S.T.’s new hangar, under the 

roof of which over seventy aircraft can 
be accommodated. 


























AIR VARSITY 


Wide Scope of Air Service 
Training Courses 


T Hamble, near Southampton, is the 
land and sea base of Air Services 
Training, Ltd., said to be the 
largest and most completely 

equipped aeronautical training school in 
the world. 

Briefly, the story of the A.S.T. estab- 
lishment is that in July, 1931, it was 
opened by H.R.H. the Duke of Gloucester, 
and in the few years since then it has 
grown, flourished and is still growing at 
amazing speed Its reputation is by no 
means confined to this country, and 
agents in the shape of past students 
representing some forty nations are now 
spreading that reputation 

There are in all fourteen different courses which may be Students may either live in college or “‘ dig’’ in the neig 
taken at Hamble, but several are short and specialised, such bourhood. In the new mess, which is run on R.A.I i 
as blind-flying training, instructors’ courses or civil radio are rooms set aside for billiards, table tennis and writing 
telephony and direction finding The comprehensive course Games played by students include soccer, rugger, hockey 
8A, lasting for about three years, is arranged in particular cricket, tennis, golf and squash Group Capt Sarton, the 
for those who have just left school at about 18 years of Commandant, is himself a Bisley shot, and the miniature rifle 
age and who wish to be thoroughly trained for a profession range is very popular, several prizes having been won loc: 
in aviation A ‘‘B”’ pilot of 300 hours’ experience with Ihe yachting club receives plenty of encouragement, f 
some 16 types, including flying boats and three-engined land knowledge of seamanship is likely to be useful when handlin 
machines, is the result of this course At the end of the 


he should also hold a blind-filvying certificate, ‘‘ A goons and Calcuttas 
" for parachutes For instruction in ground subjects there are the usual le 
rooms, but a large amount of practical work is include 


flying boats, training for which is carried out on Short 


course 
and ‘‘ C’’ ground engineer's licences and ‘‘ X ’ 
and compasses, a second class navigators’ certificate, and the 


A.M. W/T operators licence 


the workshops 


re a 
ET a oe 





AuGUST 25, 1938. ; FLIGHT. 


MAKING SURE 


Check-testing the D.C.-4 in Flight 


HE Douglas engineers have been busy lately on pre 
1 paring the new 138ft. span D.C.-4 air liner for ex- 
haustive flying tests with different load distributions, 
and for general checking of deflections, vibration, 
Here, equipment and the whole series of problems which have 
iting to be faced in a modern prototype aircraft. The size of 
the D.C.-4 has made it possible to carry recording outfits 
which told the entire story of what was happening in and 
about the giant machine 
More than forty test flights have already been made, 
and others are to come. Of the early flights the first few 
were devoted to control adjustments. Then were tackled 
such problems as airfiow characteristics, stability with dif- 
terent load distributions, engine temperatures and con- 


sumptions, vibrations of components 
and thorough tests of the multitude 
of instruments and accessories 

Of the three photographs published, 
that on the right shows an artificial 
vibration machine, the period of 
which can be varied to suit the com 
ponent being tested From the lower! 
photograph one obtains an idea of the 
elaborate timber framework installed 
to carry the pig lead used in the load 
distribution flight tests 
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INCREASING AIRSCREW PRODUCTION 


The Hordern-Richmond Factory : A New 


OR some reason or other no great interest is ever 
taken, at least by those outside design offices, in the 
normal type of airscrew. To the ordinary person it 
is either ‘‘right’’ or ‘‘wrong.’’ Because it must be 

properly understood for successful operation, the variable- 
pitch type of airscrew is taken a little more seriously. 
Nevertheless, the normal wooden fixed-pitch airscrew is 
likely to be used for a very long time to come, at least 
in the smaller civil classes, and, in any case, there is always 
likely to be a considerable demand for detachable wooden 
blades which can be used with v.p. hubs. 

In previous years one company has been able to deal with 
practically all this kind of work, but now it seems that the 
Air Ministry and individual manufacturers may find good use 
for the products of other airscrew factories 

Quite recently—actually in January of this year—Hordern- 
Richmond Aircraft opened a new factory at Chesham. The 
nucleus here can be considered as being the erstwhile Lang 
Propellers, a company which had its works at Peterborough, 
and Mr. A. A. D. Lang is on the board of directors. Mr 
Lang, incidentally, has been in the airscrew business since 
1913. As designer, Hordern-Richmond Aircraft have the ser- 
vices of Mr. Tony Fletcher, who, though previously and 
primarily concerned with aircraft as a whole, has always been 
particularly interested in the design of airscrews 

Mr. Fletcher's basic, and so far very satisfactory, idea 
to design airscrews for maximum efficiency at a machine’s 
cruising rather than maximum speed. It has been found in 
practice that by using this speed as, so to speak, the datum 
point, a considerable improvement can be obtained in the 
take-off, climb, and cruising performance, while the loss of 
speed at full throttle in level flights forms such a small per 
centage that it is of little importance except for racing pur 
poses. Several civil machines have been fitted recently with 
H-R designs, and the results have certainly proved Mr 
Fletcher's contentions. Among these have been the Tipsy 
two-seater, the Miles Monarch, and, course, the Hordern- 
Richmond Autoplane. 

The most interesting part of 


1s 


ol 


the equipment at the Chesham 


ANOTHER C. 


OR some considerable time Luton Aircraft have at 
work on the development of a two-seater machine which 
will be known as the Luton Major and may be considered in 
a general way as being a development of the Minor. The pro 
totype machine is now very nearly finished and will presently 
be ready for its first test flights. Some slight stress is laid on 
the period during which the Major has been in process of de 
velopment because the makers want it to be understood that 
the machine has not been hurriedly designed simply to meet 
C.A.G. requirements However, in the new circumstances 
arrangements are now being made for quantity manufacture 
at Gerrard’s Cross 

[Ihe Major is a high-wing tandem-seater cabin mono 
plane, this arrangement having been chosen to provide 
stability and good general flying qualities as well as a good 
field of view from the pilot’s seat. A normal range of instru 
ments, following Air Ministry requirements, is arranged in a 
detachable shock-insulated panel. 

The wings are foldable by a simple system im which there 
are no flapped parts to deal with, and no controls to discon 
nect—each wing being released by the removal of a single pin, 
and is automatically self-locking in the folded position. Al- 
though the machine is to be produced in cabin form, the top 
part of the sides may be removed or partially opened for fine 
weather flying. Full normal] dual is provided and fore and aft 
trimming is done by means of a tab on the elevator. 

The split-axle type of undercarriage may, as an alternative 
be replaced by some form of tricycle gear. The wheels are 
fitted with brakes, which are differentially operated from the 
rudder bar for manoeuvring on the ground. 

For the moment at least, the production Majors will be 
fitted with Walter Mikron engines, but alternative British 
units are at present being developed, and the machine has been 
designed to take any engine of similar power. 

Ease of construction and, consequently, of maintenance, has 
been chiefly considered in the design of the airframe, which is 
built up mainly of spruce and plywood with the engine mount- 
ing, undercarriage, lift struts and main stress-carrying mem- 
bers in the fuselage of steel tube. 


been 


Type of Finish : Design Considerations 


factory is that for manufacturing airscrews with the new 
finish developed by the B.T.H. company. This finish has 
been accepted by the Air Ministry as an alternative to the 
better-known Schwartz finish, and Hordern-Richmond Aircraft 
are expecting some useful orders. The equipment for pro- 
ducing this tough, non-brittle finish is fairly expensive 
it involves the use of a press. 

The finish, as such, appears before application as a resin- 
soaked stocking designed to fit each particular blade. The 
blade is first dipped in resin, the stocking is slid on and covered 
with a rubber sheath, and the blade is then surrounded by 
fine shot in the press and left there for twenty minutes at a 
temperature of 80° F. When the airscrew is taken out 
the fabric of the stocking is, with the resin, part and parcel 
of the blade, and the surface is then smoothed down before 
an additional area.of resin is applied to the leading edge 


Manufacturing Methods 


For the airscrews the company uses birch, which, after tests 
at Farnborough, is now considered as a suitable and much 
more easily obtainable substitute for mahogany and walnut 
rhe airscrews are built up in the usual way from a number of 
shaped sections which. are glued together, the whole being 
roughly shaped and then left for twenty-four hours so that 
any warping may take place before being finished. 

Needless to say, the secret of airscrew manufacture, apart 
from the original design work involved, lies in accuracy of 
workmanship, and, judging by the results, it appears that 
Hordern-Richmond Aircraft have succeeded in collecting a very 
good group of craftsmen. 

A not usually appreciated point of interest in airscrew manu 
facture is that concerned with the seasoning of the original 
planks. When these arrive at the factory they usually have 
a water-content of 16 per cent., and they are then stored for 
a period of days in a specially ventilated room until this con 
tent has been reduced to about 12 per cent. For Air Ministry 
orders this period must be 28 days, but one of 1o days is 
adequate for normal purposes. Before use samples from each 
plank are tested for water-content and for strength. There- 
after, considerable care necessary to make sure it 
grain is correct for eacl used 
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The preliminary specification and performance figures are :— 
All-up weight, 1,030 lb.; weight empty, 600 lb.; maximum 
speed, 100 m.p.h.; cruising speed, 85 m.p.h.; stalling speed, 
30 m.p.h.; and cruising range, 320 miles. The provisional 
price, in fully equipped form, is £525. 
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Topics of the Day 


How Many ? 


FTER everything that has been said about the fillip 
that will be given to the light aircraft industry by the 
C.A.G. scheme, it is interesting, if a trifle depressing, 
to make some approximate calculations of the actual 

number of new machines which is likely to be required 
during the next twelve months. If manufacturers are 
thinking of terms of production in hundreds they are likely 
to be grievously disappointed unless the scheme, at the 
same time, encourages private ownership. 

It seems that during the first year not more than a 
hundred new aeroplanes of all shapes and sizes will be re- 
quired by the clubs. Inevitably there will be a certain 
amount of overlapping and uneconomic purchasing, so this 
theoretical figure might possibly be a little on the low side. 
However, even it we increase it and divide the number 
amongst three or four or five of the more important manu- 
facturers and allow a few score to go to the smaller firms, 
the numbers are still little on which to base a new and 
prosperous industry. The total figure is nothing in com- 
parison with that for the production, for instance, of the 
original Moth series 

At present there is no subsidy for the owner, but a 
maximum annual production of, say, fifty machines by 
one factory may permit the cost price to be sufficiently low 
to attract a few more amateurs into the ownershfp business. 
Furthermore, it is possible that the various club machines 
will be so busy that they will not be available for a long- 
period hire and those pilots who have been in the habit of 
borrowing club machines for trips to various parts of the 
country from time to time will be forced to buy their own 

During the past year or so it has been considerably easier 
than it was in the old days to obtain club machines for 
quite usefully long periods, and a number of pilots have 
rather got into the habit of making use of such machines 
at an hourage figure, which, over the year, has proved a 
great deal less expensive than running a private aeroplane. 

No very useful figures have ever been given for this cost, 
but a good average for the normal full-sized light aeroplane, 
flown zoo hours during a year, works out at somewhere 
between 3d. and 4d. per mile. Even at the higher figure 
of {2 an hour and at low cruising speeds the cost for every 
mile is just about the same, and the advantage of borrowing 
is that the pilot has no responsibilities whatever. 


Twin Training 

however, the 
The trouble is that others, 
with original and perhaps useful ideas in the way of new 
designs, will still not feel sufficiently encouraged to go ahead 


OR one or two manufacturers, scheme 


should mean quite a lot. 


FLIGHT. 


PRIVATE 
FLYING 


AT WILMINGTON : The Eastbourne Flying 

Club’s new quarters on the day of the officiai 

opening. The roof should have been well 
tested last Saturday. 


_and spend a whole lot of useful money. 

For instance, there should be room in the 
scheme for some kind of twin-engined 
machine, which would provide training in 
the new technique without too great 
initial or subsequent costs. At the moment 
the only available twins are fairly large 
machines, and would cost far too much to 
run for use by the clubs even in the more 
expensive category. 

The fact that it is possible to produce a satisfactory twin- 
engined aeroplane in the medium-size class was proved a 
year or more ago when the now almost forgotten, but still 
flyiag, Autoplane was brought out. It is possible that pro- 
duction might be seriously considered again if it could be 
hoped that a sufficient number would be sold. 

The idea of a twin, fitted with two good and reliable 
engines, still has possibilities, and basic training in a type 
having all the usual twin-engine characteristics, but costing 
little to run, might be very valuable. 


Instruction 


Swe recently there has been a good deal of fuss about 

the possibility that ‘‘A’’ licensed pilots might be 
roped in to help with C.A.G. instruction. Curiously 
enough, too, everybody seems to have discovered quite 
suddenly that the question of the supply of instructors 
is even more important and less likely to be satisfied within 
the next six months than that of machine production 

This problem seemed to me to be the most obvious and 
important one from the very start—perhaps because I know 
that even now not-so-good instructors are already being 
employed because all the best ones have been signed up 

After searching through vast quantities of His Majesty's 
Statutory Rules and Orders, I have been unable to find any 
statement which might suggest that an ‘‘ A’”’ licensee is not 
allowed to instruct. Even the payment side of the contract 
does not seem to matter where the machine in question 
belongs to a club of which both the instructor and the 
pupil are members. In this case the pupil is not apparently 
considered as an item carried for hire or reward. 

It | were a pupil 1 should not be particularly disturbed 
at the thought that my instructor only held an “‘ A’ licence. 
i know a number of such pilots who are a good deal better 
than those who have passed the not-too-difficult tests and 
examinations required for a ‘‘B’’ licence. The 250-hour 
instructor's minimum will, in any case, guarantee a certain 
adequate experience, but instead of this hourage rule it 
might: be sensible if all amateur instructors had to have 
reasonable experience of a certain number of different 
types. Even 1,000 hours in, say, a Gipsy I Moth does not 
make a pilot competent to fly one of these modern low-wing 
aeroplanes with flaps and all that. In fact, it is probable 
that the pilot with a small experience is better able ard 
more quick to grasp the essential difference in technique 
than one who has for years been crawling around the sky 
in some biplane trainer. INDICATOR 

P.S.—A flying insurance cover at the rate of £7 per £1,000 
may seen fairly reasonable until you start using the {1,000 
At 3 per cent. this large sum produces the lively income of 
{30 per annum, and you are, therefore, paying {7 a year 
to be insured for £30. The insurance companies think that 
the risk of neck breakage is 4.3 to 1. Dear me; if I thought 
that flying was as dangerous as all that I'd give it up. 
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Some of the cars, some of the crowd and some of the machines at Wilmington last Saturday. 


EASTBOURNE AGAIN 


Air Comdre. Chamier Opens the New Clubhouse at Wilmington : 


Good 


Support for Air Display 


T may be expected that, at least for the next few months, 
there will be a considerable emphasis placed on Civil 
Air Guard affairs at every club ceremony or meeting. 
Originally, Captain Balfour was announced as the per- 

sonality who would officially open the new clubhouse at 
Wilmington, Eastbourne ; on the programme the Deputy 
Director-General of Civi] Aviation, Mr. W. P. Hildred, was 
named ; but in the end it was the Secretary of the C.A.G. 
Commissioners, Air Commodore J. A. Chamier, who led 
the ceremonials. In the circumstances no personality could 
have been more suitable. 

Nevertheless, interest in the new scheme was not the rea- 
son for the tremendous amount of support given to this event, 
at which there were probably 10,000 spectators and nearly 
100 visiting machines. For months before, Capt. E. I. Short, 
the secretary of the Eastbourne Flying Club, had been in 
touch with all those who might assist at the meeting, and he 
managed to obtain not only a squadron of Gauntlets—No. 79 
from Biggin Hill—but also three or four visitors from the Con- 
tinent, including one of Germany’s better-known women aero- 
batic pilots 

Because of the amount of support given and the number 
therefore, of visiting machines (some of which had, in all 
politeness, to be given a show), the programme was more than 
long-drawn-out. Probably the general public felt that they 
had their money's worth, but initiated visitors would have 
been much happier with few really outstanding events. Alto- 
gether the display lasted from 2.30 p.m. to a rather sad 7.30 
p-m.—much too long a period to ask people to stand unhappily 
on their legs, chairs being few in number even for the use 
of the vast crowd in the official enclosure 

Needless to say, Air Commodore Chamier’s remarks before 
declaring the clubhouse open (it was already full of people 
and very open indeed) were concerned mainly with the C.A.G 
an the importance of providing suitable flying centres. He 
mentioned that during the past A”’ licences had 
been obtained by members of the Eastbourne Club, alluded 
humorously to the question of how a clubhouse should be 
opened—whether in the manner of launching a ship or other- 
wise—and concluded with some hopeful words about the Air 
Defence Cadet scheme in which some 200 other towns were 
already being interested. Although the club has not, ap 
parently, always been on the best of terms with the local 
council, Ald. J. Wheeler, the Mayor, supported Air Commodore 
Chamier and did not forget to add that he hoped that the 
club members would do their best not to disturb the somnolence 
of the local residents—evidently one of the points of conten- 
ticn in Eastbourne’s affairs 


year 3 
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Before No. 79 (F) Squadron took the air by flights from the 
comparatively small aerodrome, Mr. R. A. C. Brie made the 
best of demonstrationally excellent, but difficult, conditions 
with a C30 Autogiro, and Mr. Alex Henshaw had duly shot 
the place up with his King’s Cup-winning Mew Gull, while 
one or two late arrivals flapped around the aerodrome in evi- 
dent terror. Mr. Henshaw, at any rate, saw one of them 
during his meteorics, which the announcer somewhat gener- 
ously gave as 400-mile-an-hour affairs 

The squadron drill was superb and the wireless commentary 
if such it could be called, helped to fill the gaps while 
Gauntlets were away in the distance changing formation. T 
trouble that this event lasted too long. The 
commentary, incidentally, came out really well when 
the programme, F/O Roberts, of the same squadron 
out individual aerobatics. He was, in fact, quite chatty in 
his comments, and the more imaginative spectators must 
have received something of a kick from the realisation that 
which they hearing were 
a pilot in a fighting machine fiving at 
attitudes. Still later Sq. Ldr. G. Emms, who led the f 
tion, gave*another individual display of a rather dif 
kind, and here again the broadcast arrangements made 
difference, though in this case there a good deal of 
ground disturbance. Sq. Ldr. Emms'’ 
at much higher speeds and he read off the 
A.S.I. as he dived down, for instance, from 
a maximum of 300 m.p.h., and then into a rocket loop 
balance these broadcasts the public had to suffer, la 
a good deal of Service communication as a background 
normal commentary; though why this part of the business 
not cut off is difficult to understand 
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After the squadron drill Mr. Brian Allen demonstrate 
Tipsy two-seater; Mr. L’Estrange Malone flew gently ar 
in the Miles Monarch; and Mr. Earnshaw banged 
Scheldemusch into the ground and off again a few times 
Sq Ldr. Ems, specially brought in for the occasion 
some amusing, if unkind, remarks about the machine's 
formance In the meantime Mr. M. E. Hearn had sh 
exactly what the good old Avro 504 could be made t 
and it must be admitted that the old type of machine 
the best of all for low-altitude aerobatic exhibitions. W« 
so used to faster and more modern types which require 
and height that one humorist could be 
sotto voce, the word pilot’’ to the commentat 
** nicely executed.’’ To modern eyes Hearn’s loops from gr 
level were a little soul-shattering Unfortunately, another 
arch-expert in crazy flying, the veteran Pashley, decided that 
the conditions were really too breezy and bumpy for a simular 


space I forgive 


adding, 
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* Flight” 
display with a Gipsy Moth. In his place Mr. Wikner flew 
the Cardiff Club’s Wicko in his best manner—including a spin 
in his repertoire. This last was somewhat prolonged, and it 
must be admitted that when the Wicko really takes charge, 
after one or two gentle turns, its spin is a very fast one; how- 
ever, Mr. Wikner recovered nicely and facing in exactly the 
right direction. 

Another tricycle type, the Avian with the B.L.G. under 
carriage, was also gently and neatly demonstrated ; Mr. Donald 
Rankin, a Southend club member, showed what he could do 
with a Hawker Tomtit; and Mr. R. L. Porteous gave a satis- 
factory indication that the Chilton is a very real aeroplane. 
He was doubtful whether the conditions were suitable for 
aerobatic work. but he evidently found that they were and 
managed io do full and half barrel rolls without upsetting 
anything ; for various reasons, the loads on the Chilton must h« 
kept right way up in all such manceuvres, 

Finally, Miss Vera von Bissing put up a really polished 
exhibition of reasonably low-altitude aerobatics with a B.F.W. 


photograph. 
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M.35 with a Siemens engine—a five-year-cld type. Her show 
deserves a paragraph by itself 

While Mr. Gwynn Johns was studying the meteorological 
conditions preparatory to providing the unfortunately inevit- 
able Roman holiday, the Mayor of Eastbourne presented the 
various cups. There were two arrival competitions, one with 
a zero minute at about 12.30, and another at about 2 p.m 
Capt. M. Diamant, who had been helping with the com- 
mentary, won the first with the demonstrator D.H. Hornet 
Moth, and Mr. K. K. Brown, who is now chief instructor at 
the Canterbury Club, won the with a Gipsy Moth 
Herr Ernst Gerbrecht, who came a matter of 1,000 miles from 
Kassel in a Klemm 32, won the prize for the longest flight 
from abroad, and Mr. C. Mills, with another Hornet Moth 
won the internal event of the same character; he had flown 
that morning from Perth Ihe prize for the best-looking open 
type machine went to the Cinque Ports Club Swallow which, 
to the gratification of the ground staff there, was the very one 
which had gone off flying by itself many months before and had 
been cebuilt at Lympne Ihe most handsome of the closed 
machines was deemed by the judges to be Mr. D. M. Bay's 
Vega Gull. Club souvenirs were given both to Sq. Ldr. Emms 
and to Miss Vera von Bissing 

After a good deal of discussion Mr. Johns finally decided 
that he could not disappoint the multitude. He was taken up 
by Mr. Hazel in an Eastbourne Club’ Moth, which floated 
around the sky for a seemingly interminable period while the 
correct arena atmosphere was provided by the muicrophonist 
who repeatedly abjured all pilots to stop their airscrews and 
tearfully demanded that no single member of the public must 
on any account rush forward after the descent 

At long last Mr. Johns jumped and it seemed even then that 
he had not allowed correctly or enough for the wind His 
drop was not to be delayed, but there an unpleasant 
period of free fall before the canopy opened. And then there 
was obviously something wrong. One of the shroud lines 
evidently lay over the top of it and his sinking speed was 
dangerously rapid. He tried to release his emergency para 
chute, but this would not free, and he finally landed in or near 
the hedge in the north-west corner of the aerodrome With 
sunset soon after 8 p.m. and an aeroplane to return to its 
base, we were forced to leave while a grim little crowd con 
tinued to collect around the unfortunate Mr. Johns. It looked 
bad, but he was, after all, only suffering from temporary con 
cussion and a badly lacerated ankle However the general 
public may look forward to these parachute drops one cannot 
help feeling that they are a bad thing and must provide quite 
the wrong kind of circus impression of flying in general 
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FROM the CLUBS and SCHOOLS 


LONDON 
AST week Major Cave completed the tests for his “A”’ 
and has now returned to the Sudan, while Mr. Loch made his 
first solo Mr. Popisteanu, of the Rumanian Air Force, is taking 
a course of blind flying. The club's time totalled 119 hr. 55 min 


C.A.S.C. 
Last week three machines flew to Le 
Clacton. In all 23 hr. 50 min. were 


NORFOLK AND NORWICH 

Of the 46 hours flown during the week ended August 16 a large 
proportion was by the schoolboys attending the Fifth Aviation 
Camp. They are enjoying good flying weather and are progressing 
rapidly Applications for the Civil Air Guard scheme are still roll- 
ing in and so far 330 names have been received 


BROOKLANDS 

A record in the number of newly joined members was established 
in the past month, when seventy-seven were enrolled, bringing the 
year’s total so far to 22 Next Sunday a further competition in 
the handicap series will be held in the form of a landing event 
One hundred and twenty hours were flown and Mr. Whittard made 


his first solo 


HANWORTH 
| } 


licence 


Touquet and two visited 
flown by the club 


lubh completed and the official opening is 
August 31 Flying took up 
88 hr. 15 min. and “A licence tests were completed by Lt. Cdr 
Targett-Adams, of the Royal Naval Flying Club Mr. Snyders 
n e his first solo The start of the A.E.M. Challenge Trophy 
competition took place on Saturday Air Comdre. Chamier has been 
wa n the club's Leopard for a C.A.G. tour of inspection 


SOUTH COAST 
Three members made first solos last week, 
30 hours’ 


ouse is almost 


‘ 


due to take place on Wednesday, 


during which a total 
flying was carried out by the club. On August 27 
25 an interesting competition in the form of a cross-country 
gation handicap will be arranged for the Bellairs Challenge 

Competitors will be required to fly from Shoreham to Red- 
thence to Brooklands and back to Shoreham. On Sunday, 
mber 4, all pilots are invited to a dawn patrol at Shoreham. 
nual dinner and dance is being held on October 15 


SOUTHEND 

During the last week flyiag has been well up to 
Messrs. Payton and Neville Jones made 
new members joined 


ROMFORD 

From August 1 to August 14, 43 hours’ tuition flying 
Recruits for the Civil Air Guard total 535; these 
into five flights and are already 


iverage and 
their first solo Three 


was given 
have been divided 
receiving tuition and lectures 


READING 

[he machines of the Reading Acro Club were busy last week 
and solo flying included several cross-countries. P/O. P. D 
joined the club and Dr 
Monarch 


EDINBURGH 


Owing to exceptionally high winds, 
Flying Club were handicapped and 
days of the week ended August 20 
were flown 


MARSHALL’S 

Cross-countries to Hatfield and Oxford were included in the flying 
time of 7o hours for the week ended August 14 \ licence tests 
were completed by Messrs. Obeyeserkere, Wang Tse, and Howard 
Mr. Croft made his first solo flight 

\lthough on Wednesday and Friday ol last 
weather prevented flying from being 
total time put in during the 


CINQUE PORTS 

rhe second instructor, Mr. R. M. Hackney 
to Le Touquet in Mr. H. G. Thyne’s Short 
the club Leopard also has been used cons 
members—even for a visit to Naples Mr 
director of the club, left on Wednesday for a tl months’ he 
in Southern Rhodesia. Five machines repr I Ports at 
Wilmington on Saturday and a Swailow itation 
of the club by carrying off the first 
the Concours d'Elegance. Forty-nine 
Mr. Crawford went solo 


Down 
Hagendorn, of Denmark, is flying his new 


activities of the Edinburgh 
flying was cancellk on four 


Thirteen hours, however, 


week the rough 


rried out at Cambridge, the 


1 August 


week end 


prize io per i hines at 
hours ng lor and 
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Royal Air Force and 
Official Announce- 
ments : Fleet Air 
Arm News : Military 
Aviation Abroad 


H.R.H. The Duke of Kent 


IS MAJESTY THE KING has approved the appointment 

ot Group Captain His Royal Highness The Duke of Kent, 
K.G., K.T., G.C.M.G., G.C.V.O., as Honorary Air Commodore 
of No. 500 (County of Kent) (Bomber) Squadron, Auxiliary Air 
Force. 


Auxiliary Air Force Alliance 


IS MAJESTY THE KING has been graciously pleased to 
approve of No. 21 (City of Melbourne) Squadron, (Australian 
Citizen Air Force) being allied to No. 600 (City of London) (Fighter) 
Squadron, Auxiliary Air Force 
The Rt. Hon. Lord Lloyd of Dolobran is the Hon. Air Com- 
modore of No. 600 Squadron and His Excellency the Rt. Hon 
Lord Huntingfield, Governor of Victoria, is the Hon. Air Commo- 
dore of No. 21 (City of Melbourne) Squadron 
This is the first occasion on which a unit of a Dominion Air Force 
has become allied to a unit of the Royal Air Force. 


Flying Training Schools 


HE following officers and airmen have been granted special 
assessments on passing out of their Flying Training Schools :— 
No. 3 F.T.S., Soutn Cernry 
. Distinguished Pass 
A.P/O.s F. N. Brinsden, K. H. Burns, J. P. Coveney, P. H 
Knowles, H. G. McCallum, D. A. Willis 
No. 10 F.T.S., Tern Hit 
Distinguished Pass 
A.P/O.s C, P. Barber and T. N —. Sgt. Richards, J. L 


R.A.F. Staff College 


T has been decided to increase the entry of students to the 
R.A.F. Staff College. Next January 55 R.A.F. officers and 

ten from other Services will be accepted, and in 1940 and gsubse- 
quent years the figures will be: 70 R.A.F. and twelve from other 
Services 

As a result of this decision, the following R.A.F. officers (inclusive 
of those already notified) have been selected for the 17th Course 
beginning January, 1939:—Sqn. Ldrs. A. G. Adnams, G. G. Barrett, 
C. E. St. J. Beamish, F. V. Beamish, G. B. Beardsworth, L. C. 
Bennett. P. S. Blockey, S. O. Bufton, L. W. Cannon, C. W 
Dicken, A. Earle, G. D. Emms, R. C. Field, H. Ford, J. G. Franks, 
C. McK. Grierson, A. V. Hammond, R. Harston, G. D. Harvey, 
G. W. Hayes, W. S. Hebden, W. H. Hutton, R. C. Jordan, E. C. 
Lewis, J. A. H. Louden, H. H. Martin, W. H. Merton, E. L. Mole, 
L. P. Moore, V. LD. Morshead, R. R. Nash, G. J. C. Paul, K. F. T 
Pickles, R. W. K. Stevens, H. G. Wheeler, R. C. Wilson 

Fit. Lts. I. C. Bird, H. St. G. Burke, B. S. Cartmel, R. P 
Cauthery, R. Cleland, F. C. Cole, L. J. Crosbie, H. R. Dale, W. J. B 
Elliott, J. N. Jefferson, R. L. Kippenberger, E. N. Lowe, D. M. T 
MacDonald, E. G. Northway, A M_ Rodgers, W. R. Sadler 
R. E. de T. Vintras, J]. Whitehead, F. F. Wicks 


OTHER SERVICES 

Army in India: Major G. M. Dyer, 13th Duke of Connaught's 
Own Lancers. Roval Australian Au Force: Fit. Lts. M. O. Wat- 
son and W. L. Hely. Royal Canadian Air Force: Fit. Lts. R. E 
a and C. B. Turner. Royal New Zealand Air Force: Fit 
Lt R. Newell. South African Air Force: Major H. J. Bronk 
— 

Ibe names of officers nominated by the Admiralty and the War 
Office will be published at a later date 


AUGUST 25, 1938. 


A Gallant Airman 


C. J. GUEST, of No. 7 (Bomber) Squadron, Finningley, has 


been awarded the Medal of the Order of the British Empire 
(Military Division) for an act of gallantry on March 29. He was 
wireless operator in a Heyford which was engaged in a night flight 


When about to land the Heyford hit a tree and crashed in flames 
Guest was thrown clear, but he pulled the two other occupants, 


Sqn. Ldr. J. N. Jaques and P/O. B. F. Burbridge, out of the 
flames. He was assisted by a farmer, Mr. G. Linley, in rescuing the 
second officer, and the latter has received a letter from the Air 


Council expressing high appreciation of his action 


Gallant Services Rewarded 


HE KING has been graciously pleased to approve of the 

undermentioned rewards for gallant and distinguished ser- 
vices rendered in connection with the operations in Waziristan 
during the period September 16 to December 15, 1937: 


Distinguished Service Order 
Wing Cdr. Burton Ankers, D.C.M 


Distinguished Flying Cross 
F/O (now Flight Lieutenant) Robert Charles Franklin 
Lister. 
Distinguished Flying Medal. 
L.A/C. Harry Kenneth Frank Marshall 


Extensions of Service 


HE. undermentioned officers have been selected for extension of 
service to complete six years on the active list: F/O.s Ken- 
neth Lewis Ashfold, Derek Richard Biggs, Frederick Ernest Royston 
King, Anthony William Tarleton Traill, John Athelstan Richards; 
P/O.s Francis William Thomas, Wilfred James Leighton Stevenson 


Ex-Airmen as Reservists 


ETAILS are announced of the conditions of service offered to 

ex-airmen to enlist in class “‘ E ”’ of the Reserve, without train- 
ing liability. The period is four years, and a bounty of {10 is 
payable on attestation, with £5 on the completion of 12 months’ 
Reserve service and {£5 at the end of each succeeding half-year’s 
service. 


Reservists will be allowed to volunteer for training up to a maxi- 
mum of two periods of 12 days each, and will receive a further 
bounty of £5 on completing each period, in addition to norma! pay 


and allowances during the training 
Ex-airmen who are in civilian emplovment under the Air M try 
are not eligible for entry into the Reserve under this scheme 


New Recruiting Offices 


HE measures which are being taken by the R.A.F. to tain 
31,000 men before next April include the opening of seventeen 
new recruiting offices in the next few months; the placing of orders 
for ten new recruiting vans for delivery within the same { 1; 
and the publication of a new recruiting pamphlet. The R.A.t. at 
present has twenty-five recruiting offices, and premises have been 
selected for ten new ones—at Birkenhead, Bolton, Grimsby, I; h, 
Lincoln, Middlesbrough, Portsmouth, Reading, Shrewsbury nd 
Shefheld. Suitable premises are now being sought for seven re 
at Bradford, Coventry, Derby, Dundee, Inverness, Newport, and 
York 
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Gen. Vuiliermmn (lett), Chiet of the Genera! Staff of the French 
Air Force, taiking to Gen. Milch, of the German Air Force, as 
they drove through Berlin. 


Sunderlands at Singapore 


HE last of the four Short Sunderland flying boats bought with 
the £292,000 given by the Sultans and peoples of the Federated 
Malay States has arrived at Singapore from Pembroke Dock 


Reunion Dinners 


= he jubilee dinner of No. 4 (A.C.) Squadron will be held at 
Grosvenor House, London, on Friday, September 23. Owing 
to unforeseen circumstances this dinner could not be held last year. 
Any officer who has not yet received particulars is asked to com- 
municate with the Hon Secretary, No. 4 (A.C.) Squadron Jubilee 
Dinner, Officers’ Mess, Odiham, Hants. The dinner will take place 
at 8 p.m. for 8.15. Evening dress with decorations will be worn 
Tickets (including wines, except champagne) are 25s., and cheques 
should be made payable to the Hon. Secretary, 4 (A.C.) Squadron 
Jubilee Dinner. 

A twenty-first anniversary reunion dinner for past and present 
officers of No. 99 (Bomber) Squadron will be held on Friday, Sep- 
tember 30, at the Park Lane Hotel, Piccadilly, London, W.1. The 
price of tickets is 20s. each. Officers desirous of attending should 
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communicate with Fit. Lt. G. E, Peacock, R.A.F. Station, Milden- 
hall, Bury St. Edmunds, Suficlk 


Foreign Officers Attached 


"T‘HiE undermentioned officers of the Portuguese Air Force have 
been attached to No. 3 Flying Training School (South Cerucy) 
and No. 10 Flying Training School (Tern Hill), from August :o 
until the completion of the course:— 
No. 3 F.T.S.—Capt. Antonio Dias Leite; Lt. Manuel Pinto 
Machado de Larros; 2nd Lt. Fernando Machado Soares de Oliveira 
e Sousa 
No. 10 F.T.S.—Lt. Fernando Jose Ribeiro Duarte Silva; 2nd Lt 
Joao Saraiva Corte Real 


Tropical Uniform 


a patterns of shorts, tropical shirt and stockings, for 
wear by K.A.F. ofhcers, are now held in the Air Mimetry 
pattern room for information and guidance 


Details of the garments approved are as follows: — 

Shorts.—Khaki drill in “ Spinners No. 1°’ shade; two side peckets 
and right “inlet’’ hip pocket; single buckle waist fastening 

Shirt.—Poplin of the same shade as the shorts; bush type with 
long sleeves and detachable stifiened shoulder straps. 


Stockings.—Cotton and wool mixture. 


Flying Accidents 


HE Air Ministry regrets to announce that Lt. Edward James 
Boyle (pilot), King’s Own Scottish Borderers, Flying Officer, 

R.A.F., and Dr. William Delano Walker, M.B., B.S., lost their lives 
in an accident which occurred near Richmond, Yorkshire, on August 
16, to an aircraft of No. 26 (Army Co-operation) Squadron, Catterick, 
Yorkshire. Dr. Walker was a passenger of the aircraft 

(F/O. Boyle was a son of Viscountess Trenchard by her first hus 
band, the late Capt. the Hon. J. Boyle, Royal Scots Fusiliers.) 

Cpl. William Henry Wheelez lost his life in an accident which 
occurred at Blackmore, near High Ongar, on August 7, to an air 
craft of No. 88 (B.) Sqn., Boscombe Down, Amesbury, Wilts 

Fit. Lt. David William Hyde Gardner was the pilot of the air- 
craft, and A/C. Williain Cable the other member of the crew. Fit 
Lt. Gardner was slightly injured 

F/O. John Adam, P/O. Albert George Gillespie, P/O. Edward 
Rayment White, A/C. Patrick Joseph McGovern and A/C. Charles 
Carter Noxon Suthers, lost their lives in an accident which occurre:t 
at Great Barton, Suffolk, on August 7 to an aircraft of No. 37 (B.) 
Sqn., Feltwell, Thetford, Norfclk 
F/O. Adam was the pilot of the aircraft 

F/O. Robert Cassells Waddell, D.F.C. (pilot), and A/C.1 Richard 
Jennings lost their lives as the result of injuries received in an acci- 
dent which occurred near Nablus, Palestine, on August 18 to an 
aircraft of No. 6 (Bomber) Squadron, Ramlch, Palestine 


Royal Air Force Gazette 


General Duties Branch 

The following Flight Lieutenants are granted permanent commis- 
sions in that rank on the dates stated:—H. G. L. Allsop, R. M 
Bradley, H. S. Darley, C. F. S. Fraser, P. H. Holmes, E. B. King, 
I. J. McGhie, R. H. Young (August 12), L. V. Spencer (August 15). 
F/O. W. N. Stubbs is promoted to the rank of Flight Lieutenant 
(August 7). 

Chaplains Branch 

Che following are granted short service commissions with the rela- 
tive rank of Squadron Leader on the dates stated: —The Rev. C. Y 
McGlashan, M.A. (August 2); the Rev. J. Done, B.A. (August 5). 


Royal Air Force Reserve 


Geneial Duties Branch 
Sqn. Ldr. I. Cullen, M.B.E., A.F.C. (R.A.F. ret.) is granted a 


commission as Flight Lieutenant (Hon. Sqn. Ldr.) in Class C (April 
1). F/O, C. H. Williams is granted the honorary rank of Flight 
Lieutenant (May 2). 


Auxiliary Air Force 
General Duties Branch 
500 (County or Kent) (B.) Sqvapron.—Group Capt. His Reyal 
Highness George Edward Alexander Edmund, Duke of Kent, K.G., 
K.T., G.C.M.G., G.C.V.O., is appointed Honorary Air Commodore 
(August 5). 
603 (Ciry or Epineurcu) (B.) Sovapron.—The Rt. Hon. The 
Earl of Stair, K.T., D.S.O., D.L., J.P., relinquishes his appoint- 
ment as Honorary Air Commodore (August 4) 


Royal Air Force Appointments 


rhe tollowing appointments in the Royal Air Force are notified :— 


General Duties Branch 

Wing Commanders.—M. C. Dick, A.F.C., to No. 1 Air Armament 
School, Manby, 8.8.38; for armament duties. G. G. Dawson, to Head- 
quarters, Fighter Command, Stanmore, 4.8.38; for Engineer Staff 
duties wice Group Capt. C. L. Howard-Williams, M.C. H. W. 
Evens, to No. 269 (General Keconnaissance) Squadron, Abbotsinch, 
23.7.38; to command vice Sqn. Ldr. N.S. Allinson. H. L. P. Lester, 
to R.A.F. Station, Duxford 4.8.35; to command vice Group Capt 
E. B. Rice. 

Flight Lieutenan!.—C. E S$. Lockett, to Headquarters, No. ¢ 
Bomber Group, Abingdon, 3.8.38. 

Flying Officer.—K. L. Ashfold, to Special Duty List, 15.7.38; for 
duty as Assistant Air Force Experimental Officer at Experimental 
Station, Porton. 

Pilot Officers.—J. T. Bouwens, to No. 166 (Bomber) Squadron, 
Leconfield, 18.7.38. W. D. L. Filson Young, to No. 228 (G.R.) 
Squadron, Pembroke, 29.7.38. W. V. Gordon, to No. 201 (G.R.) 
Squadron, Calshot, 29.7.38. J. D. Middleton, to No. 201 (G.R.) 
Squacron, Calshot, 29.7.38. L. R. G. Mitchell, to No. 85 (F.) 


Squadron, Debden, 27.7.38. J. W. Monk, to School of General 


Reconnaissance, Thorney Island, 6.7.38 
Acting Pilot Officer.—D. C. Hellard, to No. 2 Air Armament 
School, Eastchurch, 19.7.38 
Commissioned Armament Officer 
Flying Officer.—R. H. Howse, to No. 5 Armament Training 
Station, Penrhos, 30.6.38 
Commissioned Engineer Officer 
Flying Officer.—T. Clare, to R.A.F. Depot, Aboukir, Egypt, 
20.7.38 
Equipment Branch 
Flying Officer.—H. B. B. Burns, to R.A.F. Station, Eastchurch, 
29.7.38 
Dental Branch 
Flight Lieutenant.—S. Hill, to R.A... Station, Debden, 10.8.8 
J. J. Lawson, to R.A.F. Station, Driffield, 15.8.38 
Flyinz Officer.—N. LL. Newman, to R.A.F. Station, Linton-on- 
Ouse 15.8.38 
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THE INDUSTRY 


Flexible Mountings 


**CILENTBLOC”’ anti-vibration mountings for instruments 

and other aircraft uses are dealt with in a new catalogue 
issued by the makers, Silentbloc, Ltd., Victoria Gardens, Lad- 
broke Road, London, W.1r. 

The standard type of mounting consists of two pressings spot- 
welded together and gripping the outer rim of a rubber dia- 
phragm of patented shape. A sleeve with flanged ends is held 
in the centre of the rubber, and through this sleeve passes the 
bolt holding the item to be mounted. The pressings are of 
various types and may be attached to the support in different 
ways. The metal parts are cadmium-plated as a precaution 
against corrosion, and other special finishes can be supplied 
to order; again, the mountings can be supplied in a non- 
magnetic material. 

Any required modifications of the standard type of mounting 
can be provided. 


Chronander Waddington Aircraft 


HE registration is announced of a new company under the 

title of Chronander Waddington Aircraft, Ltd., with a 
registered office at 10, Oxford Avenue, Slough, Bucks. The 
stated objects are to acquire the business of aeronautical 
engineers and aeronautical plant and tool makers carried on 
by C. R Chronander and J. I. Waddington. 

The directors of the new company are Messrs. Chronander 
and Waddington, who, it will be remembered, were responsible 
(under the title of C. W. Aircraft, Ltd.) for the C.W. Cygnet 
before it was taken over by General Aircraft. 


Fifty Years with Dunlops 
ECENTLY, Mr. John Hall, for nearly fifty years associated 


with Dunlops, and works manager for the past 28 years, 
was presented with a silver casket to mark the esteem of 
all his colleagues on the occasion of his retirement. Sir 
George Beharrell, chairman of the Dunlop Rubber Com- 
pany, made the presentation, and was supported by Mr. 
Albert Healey, works director, Birmingham; Mr. L. V. Ken- 
ward, director of rubber products group; Mr. Horace Shank- 
land, director, national sales; a representative of the opera- 
tives and a representative of the Foremen’s Council 


Fifty Years’ Service 


MOTOR car was among several handsome gifts made re- 

cently to Mr. E. E. Little, manager of the overseas de- 
partment of Bell’s Asbestos and Engineering Supplies, Ltd., 
of Slough, to mark the company’s appreciation of his attain- 
ment of fifty years’ service. He has worked with four genera- 
tions of the Bell family, having joined the original firm of John 
Bell and Son as an office boy in 1888. 


The First Monarch 


OR some time examples of the new Miles Monarch have 
been fiying for demonstration both from Heston and 
Woodley, and the first machine of this type has just been sold 
to Sir Victor Warrender by W. S. Shackleton. This firm, by 
the way, was responsible for selling the first three Percival 
Q.6. machines for delivery to private owners in this country. 


Data on Steel 


UCH useful data is to be found in an attractively prepared 
catalogue recently issued by Thos. Firth and John Brown, 
Ltd., Atlas and Norfolk Works, Sheffield, 1. It deals compre- 
hensively with the various steels manufactured by the 
company. 


Rolling-mill Equipment 
LECTRICAL Equipment for Rolling Mills is the title of a 
~ recent bulletin (No. 29) issued by the General Electric 
Co., Ltd., Kingsway, London, W.C.2. It illustrates a num- 


ber of representative installations by G.E.C. at home and 
abroad 


Lighting at A.S.T. 


A® extensive lighting system installed in the fine new mess 
building of Air Service Training, Ltd., at Hamble, is the 
work of local contractors using G.E.C. equipment throughout. 


Furnace Linings 


IRMS in the aircraft industry who use heat-treatment or 

other furnaces will be interested in the contents of a new 
booklet issued by J. H. Sankey and Son, Ltd., of Ilford, Essex, 
makers of refractory linings for furnaces. 


Mr. E. W. Sanger 


R. E. W. SANGER, formerly with the Northern Alu- 

minium Company and Birmetal, Ltd., has joined the staff 
of Birmabright, Ltd. (Dartmouth Road, Smethwick, Birming- 
ham), as sales manager, in succession to Mr. H. R. Tomblin 


Private Hire 
USEFUL range of types is now available at Gatwick for 
private hire. A concern known as Air Touring has re- 
cently been formed by Messrs. C. G. M. Alington and F. D. 
Spratt, and prospective hirers have the use of machines vary- 
ing in size from the Chilton lightweight to the twin-engined 
Short Pobjoy Scion. Exclusive of insurance, fuel and oil, the 
daily rates are: Chilton, 47s. 6d.; Puss Moth, £3 10s.; Falcon 
Major, £5; Falcon Six, £6; and Scion £7. The insurance figures 
vary between 15s. and {2 ros. a day. Needless to say, the 
larger machines are available for charter work, with a pilot, 
at the usual rates. ’ 
Following the regretted departure of Air Hire, Ltd., from 
this particular kind of business, Air Touring should be reason- 
ably well supported. 


PUBLICATIONS RECEIVED 


Aeronautical Research Commitiee Reporis and Memoranda: No. 1798: Galerkin’s 
Method in Mechanics and Differential Equations by W. J. Duncan, 4s. 6d. No. 1808 
Visual and Photographic Methods of Studying Boundary Layer Flow, by H. C. H. 
Townend, 5s. 6d. No. 1808: The Determination of Drag by the Pitot Traverse 
Method, by G. I. Taylor, Is. 6d No. 1814: Wind Tunnel Tests and Charts of 
Airscrews at Negative Thrust, by C. N. H. Lock, H. Bateman and H. L. Nixon, 3. 
No. 1818: An Approximate Method of Stressing the Struts of a Stiff-jointed Frame- 
work, by J. B. B. Owen and J. Taylor, 4s. No. 1819: Fuil Scale Tests of Slotted 
Flaps and Ailerons on a Courier, by R. H. Francis, 3s. No. 1821 A Review of 
Some Full-scale Tests on Landing Flaps, bv J. E. Serby, 2s. 6d. No. 1823: Gust 
Loads on Tails and Wings. by PD. Williams and J. Hanson, 5s. 6d. No. 1824 
Relaxation Methods Applied to Grid Frameworks, by D. G. Christopherson, 2s 
No. 1828: Abstracts of Papers Published Externally, 3s. All from H.M. Stationery 
Office, Adastral House, Kingsway, London, W.C.2. 

National Advisory Committee for Aeronautics. Report No. 615: Column Strength 
of Tubes Elastically Restrained Against Rotation at the Ends, by W. R. Osgood, 
15 cents. Report No. 620: Pressure Distribution over Airfoils with Fowler Flaps 
by C. J. Wenzinger and W. B. Anderson, 10 cents. No. 621: Compressible Flow 
about Symmetrical Joukowski Profiles by C. Kaplan, 10 cents. No. 622: A Photo 
graphic Study of Combustions and Knock in a Spark-Ignition Engine, by A. M. 
Rothrock and R. C. Spencer, 10 cents. No. 623: A Study of the Torque Equilibrium 
of an Autogiro Rotor, by F. J. Bailey, Jr., 10 cents. All from Superintendent o 
Documents, Washington, D.C., U.S.A 

Bulletin du Service Technique de l Acronautique No. 18. M. Risack: Etude du 
calcul d'un fuselage monocoque en tenant compte de la résistance des idles de recouvre- 
meni ; 30 francs, 4 Rhode St. Genese, Brussels. 

Department of Scientific and Industrial Research, Lubrication Research Technical 
Paper No.3: The Friction of an Oscillating Bearing; 94., H.M. Stationery Office 
Adastral House, Kingsway, London, W.C.2. 

A.R.P. Equipment Catalogue: Siebe, Gorman and Co., Ltd., 187 
Bridge Road, London, S.E.1 

Handbooks of Aeronautics, Vo!. III (3rd edition); 20s., Sir Isaac Pitman and 
Sons, Ltd. 

Where Do We Go From Here? Planned and edited by J. Mayers and B. Spiers 
Rs. 6d.. Frederick Muller, Ltd., 29, Gt. James Street, London, W.C.1 

Aircraft of the World, by Eric Sargent; 7s. 6d., Sampson Low Marston and Co. 
Ltd., 100, Southwark Street, London, S.E.1 

Sky Pilot's Last Flighi, by K. Langford Smith, 7s. 6d. John Hamilton, Ltd. 32, 
Bloomsbury Street, London, W.C.1. 

Survey of Imports, Raw Materials and Synthetic Products and Their Relationship 
0 the old and new Industries, with special Reference to the Position in the Humber 
Area, by A..R. Tankard ; 2s. 6d., City of Hull Development Committee, Guildhall 
Hull 

E.S.C. Butt-welded Tools ; English Stee]Corporation, Ltd., Openshaw, Manchester. 

Secondo Salone Internazionale Aecronautico, Milano 3-18 Ottobre, 1937-XV: 
Impressioni ¢ Giudizi di Missioni, Rappresentance, Giornalisti e Tecnici Strantert; 
Anima Gruppo Costruttori Aeronautici Italiani, Foro Bonaparte, 16, Milano, Italy. 

Early Birds by A. Instone; 6s. Air Transport Memories 1919-1924. Pul ished 
by Western Maii and Echo Ltd. Cardiff. London agents: Simpkin M shall 
Ltd., Stationers’ Hall Court, E.C.4 


Westminster 











August 27-28. Southend Flying Club: Flying Meeting and 
Race. 

September 3-5. U.S. National Air Races, Cleveland. 

September 10. Cardiff Aeroplane Club: London - Cardiff 
Race. 

September 11. Gordon Bennett Balloon Race, Belgium. 

September 11-18. Swedish Civil Aviation Week. 





Forthcoming Events 


September 19. Opening of West Hartlepool! Airport by 
Secretary of State for Air. 

September 21. Aero Golfing Society: Cellon Trophy, 
Richmond Golf Club. 

October 15. South Coast Flying Club: Annual Dinner and 
Dance, Grand Hotel, Brighton. 

November 18-December 4. Paris Aero Show, with Air 
Transport Congress. 
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ULTIMATE SPEED 


How Fast Shall We Fly? 


A Discussion of the Possibilities 


of High-speed Flight 


By A. E. PARKER, B.Sc. 


HE object of this article is to discuss in a general 

T way the possibilities of high speed flight. Numerous 
articles on this subject have previously appeared in 

the popular flying press for the interest of non-technical 
readers and some of the authors of these articles have 
arrived at impossible speeds, or speeds impossible in the 
light of modern physical knowledge. However, the pro- 
blem is not easy to solve 

The above brings us to the question: Is there any 
physical reason why an acroplane if given infinite or un- 
limited power should not reach an unlimited speed ? Now, 
apart from the fact that at the speed of sound (760 m.p_h.) 
an airscrew is very inefficient, the real answer to the above 
question lies in the nature of the structure of air. Our 
air consists of a gas, the molecules of which are assumed 
to be free to move in any direction and according to the 
Kinetic Theory of Gases are, in fact, moving with very 
high speeds. It is the bombardment by these swiftly 
moving molecules which gives a. gas its pressure, and 
using this as a starting point it can be easily proved that 
the root-mean-square velocity of the molecules of a gas is 
given by the formula : 
3P 

p 
where V is the root-mean-square velocity of the molecules, 
pthe pressure (in poundals per sq. ft.), and p the density 
in Ib.rcu. ft. The value of V will come out in ft./sec. and 
The speed of 


Vv 


for air V works out to 1,100 miles an hour. 
Sound in a gas is given by the formula: 
. / yp where y is the ratio of the specific 
Speed of sound 
p 
heats and is 1.41 tor air, p is the pressure, and p the density. 
The speed of sound for air at ordinary temperatures is 
about 760 m_p.h 


Inflow Velocity 

The action of an airscrew is to speed up the air passing 
through its disc, and consequently the air some distance 
in front of the airscrew must have its velocity increased 
This being so, it follows from the fundamental equation 
of uid motion: a,V,(p, + 4e.V.2) — a,V (Pp, + dV ,2) 
= energy gained by the mass p,@,V, p2@.V, at the ex- 
Pense of gravitational energy which disappears, that the 
Pressure of the air in front of an airscrew is Jess than the 
normal atmospheric pressure. Hence as an acroplane 


flies it is preceded by a wave of reduced pressure 

The maximum speed with which pressure can travel 
through a gas is the speed of sound in the gas and hence 
it appears that the maximum speed of an aeroplane is 
therefore the speed of sound because if the machine tried 
to go faster than sound the airscrew would come into air 


whose velocity had not been increased sufficiently, with tl 
result that the airscrew would slow down and the aeroplane 
would come back to its original speed. Actually, the 
speed of sound appears to be the upper limit for an acro- 
plane having no drag and the upper limit for a practical 
aeroplane appears to be about 650 m.p.h. for reasons to 
be given later. 

We will now prove the above statement that the maxi- 
mum speed that a change in pressure can travel through 
a gas is the speed of sound in the gas 

Suppose that we have two vessels connected by a sma! 
orifice and that the pressure in one vessel is greater than 
in the other. When the two vesscls are put into communi- 
cation tubes of flow will be set up and these tubes will 
converge towards the orifice. Consider two cross sections 
of a tube of flow where the areas are a and A, velocitics 
V and V,, densities p and o,, and pressures p and p,. 


Tubes of Flow 


When the flow has become steady paV p, AV. 
The mass of gas p,AV, expands until its pressure falls 
to p and its density to p. Gases are poor conductors of 
heat and hence very little heat flows across the boundaries 
of a tube of flow and hence the mechanical energy of the 
gas at the sccond section where the area a exceeds that at 
the section where the area is A by the amount of encrgy 
which has been converted into mechanical energy by the 
fall in temperature of the gas as it expanded adiabatically 
from pressure p, to p 

The mechanical energy gained by the mass of gas is 


IE p,AV, — pa 
; ~ ee 
and therefore using the fundamental equation of flow we gct;: 
, ; ‘ : p,AV, paV 
aV (p+ hoV*) WV (Pith oV,*) | on 


” avi p + p + pV } AV, Pit = - Oo} o 
y-! . y-1 
since V,? is very smal! at a place where the pressure and 
density are normal 
Divide the first term by paV and the second by the 
equal quantity of p,AV, and we obtain the equation : 


= P 4 ay .. = ) 
dee ‘ 77t & 
\ ’ 2y Py f } 
y—1!\p, P 


When a mass of gas which has a volume V, at a pressure 
p, expands adiabatically unti! its pressure falls to p and 
the volume increases to V, the following relation holds : 

Plv)y PilV dy 
and since density is inversely proportional to volume, it 
follows that 
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This last equation would enable us to find the velocity 
of the escaping gas at the orifice if we could assume that 
the pressure of the gas at the orifice was equal to the 
pressure of the gas in the sccond vessel at a distance from 
the orifice, an assumption which is clearly not true in most 
cases 

Mass Independent of Pressure 

The mass of gas crossing any section of a tube of flow 
is paV which is independent of the position of the section 
taken and of the pressure, and therefore paV must be inde- 
pendent of p, the pressure 


I 
Since o = p, (Fy it follows that 
! 








I ie = — I 
a? P\- | 2 Pif p —— 
ven GSPN BBL Oj a! 
lf ce ee | ye 
| 2yP py laa e(&): y bl(E\y 
ce Nat Ve (e. » Pe Bea 


The right-hand side of this equation must be the same 
for all values of a, the area of cross section, at the point 


chosen Using the calculus it follows that the valte of 
p(say p,) which makes a a minimum is given by : 

Po ‘ 2 Y - Ff 

Py 5 + i)? 


The value of Po for ait is 0.525. Let us now express the 


1 . 
value of V in terms of the pressure p, and density p, at 
the orifice. 





We have: 
po(—)” =P.(+)” 
and also i I 
a ly + — 
oy = oo) 9 = eo(*— ‘\y ’ 


and also since 





Po (2 
om isSap es 


we get on substitution in our previous equation for V? 














—— _ 1 
Vom /? 2 V_2 (8 _)\sai hs 
y+! a, Y t\y +! Po 
= /y( : ) pb, 
N y rary p, 
= lyP, 


and this is the value of the speed of sound at the orifice. 
This result shows that a change in pressure in the second 
vessel can only affect the velocity of flow it the pressure 
ot the gas in the tubes of flow in the first vessel can be 
altered and this is clearly not the case when the gas is 
issuing at the speed of sound because the pressure wave 
is carried back by the issuing gas and the wave therefore 
stands still 





In the case of an aeroplane the slipstream velocity must 
be greater than the velocity of the aeroplane in order for 
the airscrew to give any thrust, and it appears therefore 
that the relative velocity of the slipstream cannot be 
greater than the speed of sound as otherwise we should 
have a pressure wave travelling through air at a speed 
greater than sound, which is apparently impossible 

The foregoing facts therefore appear to point to an 
upper limit for the speed of an airscrew-propelled aircraft, 
The best form for a high-speed aeroplane would be a flying 
wing with the engines “ buried’ in the wing. The wing 
loading would be the optimum, 60 Ib. per sq. ft. for modern, 
present-time aircraft and decreasing the wing area would 
not produce an increase in speed because the extra induced 
drag would then be greater than the decrease in parasite 
drag 
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Increasing the horse-power would entail increasing the 
wing area, which would mean extra resistance, and since 
the slipstream velocity cannot be greater than the speed 
of sound, the extra horse-power would merely waste itself 
in churning the air, and would not produce much increase 
in thrust. Flying at altitude would not help matters, 
because the speed of sound is /ess at altitude due to the 
decrease in temperature. The only way to increase the 
speed is to heat the air and so increase the speed of sound, 
but a simple calculation shows that to gain very much in 
this way would require the expenditure of thousands of 
horse-power 


Speed and Temperature 


The formula connecting V,, the speed of soun 
with V,, the speed at °C. is 
v =v, /!+ 
273 
The graph shows the speed of sound at various tempera 
tures. 

In conclusion, it must not be torgotten that the efficiency 
of an airscrew is low at the speed of sound and a simple 
calculation shows that if we have an aeroplane whose 
drag is 120 lb. at 100 m.p.h. and whose horse-power 
10,000, then the top speed would probably be about 
600 m.p.h., and this figure does not take into consideration 
the increase in the drag coefficient at high values of Rey- 
nold’s number. It will be interesting to have the opinions 
»f others on this subject 
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REINFORCED SKIN 


An Adaptation and Elaboration of an Original American Method of 
Approximating Stressed-skin Strength 


By R. RODGER 


favour of an American friend, a suggested method 

of designing reinforced duralumin skin structures to 

withstand compressive loads. The suggestion is, 
Iunderstand, placed to the credit of the Curtiss Corporation, 
and although it is quite obviously only an approximation, 
the method is so delightfully simple and easy to apply 
that I feel sure it will be of interest and value to readers 
of The Aircraft Engineer 

In the following notes I have elaborated the basic 
Curtiss data and adapted them to suit British standards 
without, however, departing from the general scheme. 
Finally, I have applied the data so obtained and compared 
the theoretical allowable unit stress indicated with that 
actually realised in a series of tests on an elliptical-section 
duralumin monocoque fuselage. 

The variable factors to be considered in reinforced skin 
construction are :— 

(i) The thickness of the skin. 
(ii) The curvature of the skin. 
(iii) The slenderness ratio of the longitudinai stringers. 
(iv) The circumferential pitch of the longitudinal 
stringers. 
(v) The cross-sectional area of the longitudinal stringers. 
(vi) The end fixation of the longitudinal stringers. 

(vii) The buckling strength of the longitudinal stringers. 

(viii) The size and spacing of the rivets. 

(ix) The stress distribution in the skin between the 
longitudinal stringers. 
(x) The modulus of elasticity of the material. 

Variable (iii) is a function of the hoop, or frame, spacing 
and the effective radius of gyration of the stringer section. 
Usually the radius of gyration of the stringer section with 
reference to the neutral axis normal to the tangent to the 
skin at the stringer is ineffective owing to the restraint 
offered by the skin itself. In other words the stringers 
usually tend to buckle radially rather than circumferentially. 

Variable (vi) is a function of the frame to stringer 
fixation, and of the support, i.e., gusset effect, if any, 
afforded by the skin. 

Variable (vii) is a function of stringer section form, or 
geometry, and the physical characteristics of the material. 

Variable (viii) is closely related to variable (vii) inasmuch 
as the rivet pitch will determine the ability of that part 
of the skin adjacent to the stringer to carry stress developed 
in the stringer. For example, a wide rivet pitch in com- 


R Nevour at I had brought to my notice, through the 


bination with a light skin and comparatively heavy stringer 
will allow the skin to fail as a column between rivets before 
the stringer has realised its failing stress. 

Variable (ix) is a function of the circumferential pitch 
and gauge of the stringer. 

Variable (x) is a constant for any given material. 

As previously stated, the Curtiss method is only approxi- 
mate because it fails entirely to account for several of the 
above variables, whilst for others the test data are meagre 
and restricted in scope. 

Briefly, the Curtiss method is to consider as a standard 
the strength properties of flat sheets reinforced with 
Jongitudinal channel stiffeners as per Fig. 1, the slenderness, 
or //k, ratio of the stiffener being kept constant at a value 
of 70. 





IABLE 1 


RKernrorcep Lat SHerr in COMPREddIUN, 











Imp. | %, Reinforcement j 
S.W.G]/———,——} ————$ , —___  ——_'— ' - 
| 10 is | 2 | 3 | 2» 35 rm 6 | #0 | 
18 6,000 | 8.900 | 11,800 | 14,700 | 17,600 | 20,500 | 23.400 | 26,500 | 20,600 
19 | 4,500 | 6,700 8,900 | 11,100 | 13,300 | 15.500 | 17,700 | 20,300 | 22.900 
; 2 4,000 | 5,900 | 7,800 0,800 | 11,700 13,700 | 15,600 | 17,900 | 20,200 | 
21 3,500 | 5,300 7,000 | 8,800 | 10,500 | 12,300 | 14,000 | 15,800 | 17,600 
22 3,100 | 4,700 6,300 | 7,900} 9,500 | 11,100 | 12,600 | 14,600 | 16,500 
23 2,000 | 4,400 5,800 | 7,300) 8,700 | 10.200 | 11,600 | 13,300 | 15,000 
24 | 2,800 | 4,200} 5,500] 6,900] 8,300] 9,700 | 11,100 | 12,800 | 14,400 
25 | 2,700 | 4,000 5,300 6,700 8,000 9,300 | 10,700 | 12,000 | 13,900 
26 2,600 | 3,900) 5.200] 6,500) 7,700 | 0,000 | 10,300 | 11,000 | 13,400 
' ' | 














Norer.—Stress is in Ib./sq. in. for Dural Sheet with constant stitfener slenderness 
ratio of 70. The stress is calculated on combined area of skic and reinforcement 


I have obtained the results shown in Table 1 by inter- 
polating from the original curves which are very nearly 
linear through the origin. It will be apparent that the 
values quoted for compressive stress could be improved 
by the incorporation of a stiffener of more efficient cross- 
section, e.g., by lipping the free edges of the channel or the 
use of extruded bulb angles. 

The term “ percentage reinforcement ’’ is defincd as the 
ratio of stiffener area to area of effective skin and stiffeners. 
The compressive strength of reinforced skin structures in 
light alloy appears to increase approximately linearly with 
this percentage reinforcement up to a value of about 
50 per cent., when the stress becomes nearly constant with 























Fig. 1, standard channel 
stiffener of slenderness 
ratio 70. 

















Fig. 2 (right) shows arrangement 
of elliptical-section duralumin 
monocoque fuselage test specimen. 
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TABLE 2. 


Hoor Spactnc Factors. 


110 
12 
130 
140 
15) 























Note.—Th> radius of gyration of the stiffener is calculated about the axis + 
Pig 


increasing reinforcement, other features being constant. 
Hence 50 per cent. reinforcement has been adopted as the 
upper limiting value. 

In Table 2, again obtained by interpolation, I have 
tabulated the effects ot hoop spacing as governing the 
slenderness ratio of the longitudinal stringers. It will be 
noted that the results are given in form of factors with 
slenderness ratio of 70 as unity 

In Table 3 the effects of curvature of the skin have been 
assessed in a somewhat similar manner, the flat plate 
being considered as unit factor. 

The routine application of the data is as follows :— 

(i) From Table 1, for skin thickness and percentage 
































TABLE 3. 
Lh ee ee 
Skin Curvature Factors. 
°%, Reinforcement. 
Ri | | |—-——- 
10 |. 15 20 25 30 | 35 | 45 | 50 
150 | 240| 2.23] 2.06 | 1.89 | 1.72 1.56 | 1.40 | 1.24 | 1.08 | 
200 | 1.73] 1.66] 1.59 | 1.52 1.45 1.38 1.31 1.22 1.13 
250 | 145] 1.41] 1.38 | 1.34 1.31 1.27 1.24 1.20 1.16 
300 | 1.32] 1.30] 1.28 1.26 | 1.24 1.22 1.20 1.18 1.16 
350 | 1.27] 1.25] 1.24 1.22 | 1.21 1.19 1.18 1.16 | 1.14 
400 | 1.22] 1.21] 1.20 | 119 | 1.18 1.17 1.16 | 1.15 1.14 
450 | 2.21] 1,20] 1.19 1.18 | 1.17 1.16 | 115 1.14 1.13 
600 | 1.19] 1.18 | 1.17 1.16 1.15 1.14 1.13 1.12 | 11 
550 | 115] — 1.14 _ 1.13 oe 1.12 _ 1.11 
600 | 1.13} — 1.12 Lil ~ 1.10 on 1.00 
700 | 1.09) — - | 1.08 = —* | 107 — | 106 
800 1065 | — - - _— _ 1.04 — | 
oo | 102]; — —- ~ _ — 1.01 — | - 
Fiat 1.00 1.00 1.00 1.00 1,00 1.00 1.00 1.00 1.00 
| 























Note.—R = Internal radius of skin, in inches. 
t = Thickness of skin, in inches. 
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| TABLE 4. 

| — — ——— — $$$ 

| Summary oF Resu tts. 

Test. “Te 

| Item. — —___—_— — —e 

| No. 1, No. 2 

| Skin thickness, 24 S.W.G. in 022in, O22in 

Effective length of skin. Four 5.6in. | | 

| pitches eee os cee oes | 22.4in 22.4 
Area oLcfiective skin... ose oe 498 sq. in | 493 sq. in, 
Stringer thickness, 24 S.W.G. ... nl 022in. O22 

‘| Developed width of stringer ... aii 2in | 2 
Area of one stringer se ove | 044 sq. in. O44 in 

No. of effective stringers ile | 4 8 

| Total area of effective stringers | 176 sq. in. 352 sq. in 

| Percentage reinforcement cm we 26.3 41.7 

| Basic stress from Table 1 oe, i 7,260 Ib./sq. in 11,680 Ib. 'sq. in 

| Radius of gyration of stringer about xx 167in. 167in. 
Sienderness ratio of stringer ... os 112 112 

Hoop spacing factorfrom Table 2. .73 | R1 

| Skin curvature ratio... ees awe 705 | 705 
Curvature factor from Table 3... 1.08 1.07 
Predicted unit stress vit on 5,720 Ib./sq. in. 10,130 Ib. 'sq. in, 
Load ans a ose bes eos 1.35 tons 1.98 tons 
Developed stress 7,690 lb. /sq. in. 8,950 Ib./sq. in 





reinforcement obtain compressive stress for flat 
sheet. 

(ii) From Table 2, for hoop spacing modify stiffener 

slenderness ratio to obtain appropriate factor. 

(iii) From Table 3, for skin curvature obtain appropriate 

factor. 

(iv) To predict probable final unit compressive stress 

multiply (i) by (ii) by (iii). 

We will now compare predicted with test results. The 
arrangement of the test specimen is shown in Fig. 2, and 
the results are summarised in Table 4. 

In the case of a circular or elliptical section fuselage 
there is no obvious point at which the shear panel can be 
considered to begin and the Curtiss data makes no reference 
to effective boom material. An approximation is illus- 
trated in Fig. 2, the procedure being to inscribe a circle 
with the minor axis of the ellipse as diameter. From the 
intersection of the axes draw two radials, one on each side 
of and at 30° to the major axis. Project parallel to the 
major axis the intersections of radials and inscribed circle 
The intercept on the ellipse circumference of these two 
projections is considered as the effective length of reinforced 
skin under boom load. 

The results from Test No. 1, Table 4, would appear to 
indicate that the Curtiss estimate is on the pessimistic 
side, but it should be noted that the stringers used in the 
test were of considerably more efficient cross-section 
The apparent discrepancy in Test No. 2 between predicted 
and developed stress is due to the fact that test was 
discontinued when the specified proof factor was realised. 
There was then no sign whatever of incipient failure 
So on the whole the Curtiss method appears to furnish 
quite a fair indication of the probable developed stress. 


TWO AMERICAN TEXTBOOKS ON STRUCTURES 
“ Airplane Structures,” Niles and Newall, Vol. 1, Chapman and Hall, 253. 
“Metal Airplane Structures,” Loudy, Constable, 245. 


] . is good to have the up-to-the-minute ‘‘ Niles and Newall ”’ 
in a second edition. The original edition, nine years ago, 
was excellent, but its usefulness decreased a little as time 
passed and aircraft desig:. moved on. But the book has now 
caught up again and includes the methods of stress analysis 
for monocoque and stressed-skin construction 

It is really a complete textbook on the theory of struc- 
tures in which the examples are principally chosen from aero- 
lane design rather than from cranes and the Crystal Palace. 
No basic, principles are skipped, 1eferences are quoted and 
authorities given. The use of mathematical proofs and the 
methods of the calculus are not avoided in such a way as to 
insult the intelligence of the reader 

After putting the problem in true perspective by giving an 
introductory chapter on the general procedure of aircraft 
design, the authors take one through the loading conditions 
and American stressing cases. They then give very complete 
chapters to Bending Moments, Shears, and Influence Lines; 
Deflections ; Continuous and Restrained Beams: lorsion; Truss 
Analysis by the method of moments, the use of tension co- 
efficients, and by graphical means: the design ot simple Ties 


4 


and Columns; Joints and Connections; and, finally, Strain- 
Energy Each chapter has many worked examples using 
typical aeroplane structures of tube, timber, and sheet metal 
where appropriate. At the end of each chapter are many 
problems on which the student may practise 

We can recommend this book thoroughly, both to young 
students and the older generation who need a refresher 

We are not so whole-hearted about Major Loudy’s book on 
“Metal Airplane Structures.’’ A _ price-for-price comparison 
with Niles and Newall leaves no doubt as to which is better 
value. It appears to consist principally of expurgated sum- 
maries from N.A.C.A. reports and technical notes, etc., with 
very little continuity and explanation. The illustrations are 
inferior and the examples of typical metal aeroplanes are those 
ot ten years ago 

The Supermarine ‘‘Southampton’’ is described as an ex- 
cellent example of British construction (which it was in 1926) 
and the only Sikorsky boat mentioned is the S4o. 

For those without access to the American N.A.C,A. and 
other official publications this book may have some value. 
tut they should know something of the subject alreadw, 
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TECHNICAL LITERATURE 


SUMMARIES OF A.R.C. REPORTS 
De published by His Majesty’s Stationery Office, 
London, which may be purchased directly from H.M. 
Stationery Office at the following addresses: Adastral House, 
Kingsway, W.C.2; 120, George Street, Edinburgh; York Street 
Manchester, 1; St. Andrew's Crescent, Cardiff; 15, Donegall 
Square West, Belfast; or through booksellers. 


Vistpiuity oF Licut SiGNaLs witn SpeciaL REFERENCE TO AVIATION 
LiGuTs Review or Existinc KNow.epGe. By W. S. Stiles, B.Sc., 
Ph.D., assisted by M. G. Bennett, M.Sc., and H. N. Green. R. & M 
No. 1793. (68 pages and 36 diagrams.) May 11, 1937. Price 9s. net 





The principal light signals used in aviation may be enumerated as follows 

On or near the airway ; airway beacons and identification lights, obstruction lights 

At the aerodrome; acrodrome beacons and identification lights, obstruction 
lights, boundary lights, landing direction lights, illuminated landing direction 
indicator, traffic control lights. 

On the aircraft; navigation lights, identification lights, signal lights. 

Each light serves a particular purpose and must be so designed that it functions 
satisfactorily with the most economical use of the light rays. It is the object of this 
review to summarise existing knowledge of the factors concerned in the visibility 
of light in general and to indicate the special conditions of observation met with 
in aviation. Applications of the data to the determination of optimum light dis- 
tributions and other design characteristics of aviation lights are not covered. 

Part ! gives a brief outline of the photometric and colorimetric principles on which 
the terms of any specification of light signals must be based. In Part 2 the sensitivity 
of the eye to light and colour under different conditions is described in general terms. 
Numerical data on visual sensitivity, which can be applied to the practical problem 
of signal lights, are summarised in Part 3. Measurements of atmospheric transmis- 
sion for light of different colours are considered in Part 4. Part 5 is concerned with 
the special conditions of observation of aviation light signals. A list of books and 
papers referred to in this Review, together with other papers which have a bearing 
on the subject, is appended 


Some Aeropynamic CHaracteristics OF TapERED. WINGS Porwep 
with Fiaps oF Various Srans. By H. B. Irving, B.Sc., F.R.Ae.S., 
A. S. Batson, B.Sc., J. H. Warsap, and H. J. Gummer, B Sc., of the 
Aerodynamics Department, N.P.L. -R. & M. No. 1796. (44 pages 
and 47 diagrams.) February 27, 1937. Price 6s: net. 


The almost general adoption of the tapered wing monoplane fitted with some form 
of trailing edge flap has opened up a wide field for research into the properties of 
such wings. Full scale practice has leaped ahead of systematic experiment and 
already a large amount of flying experience has been gained which appears to 
establish for some years to come the use of tapered wings with flaps on a wide variety 
of types ot aeroplane 

On the whole the use of flaps and taper has introduced comparatively few diffi- 
culties as regards stability and control, and forebodings based on the sharp drop in 
lift of a fully flapped wing at the stall, or on the expectation that anv great degree 
of taper would lead to premature tip stalling, have not materialised to any extent 
At the same time experience has indicated clearly that in the adoption of excessive 
taper there is some risk that the rolling stability at the lower end of the speed range 
may be impaired ; and, also, that while the flaps of some half the span, in common 
use, generally have little effect on the lateral stability and control—in some cases 
it is even beneficial—it was not clear bow far the span of the flap could be increased 
without serious consequences, 

Winzs were tested with various degrees of straight taper (including the paralle I), 
obtained by sweeping back the leading edge, keeping the trailing edge “ straight,’ 
and vice versa. Elliptical wings were also tested. The wing section was usually 
a uniform R.A.F. 38, but some tests were made with R.A.F.15 «ection, 

The most outstanding result is the difference in the nature of the stall according 
to whether the wing is tapered by sweeping the leading edge back or the trailing 
edge forward. With a swept-back leading edge and straight trailing edge a moderat: 
taper (of the order of 2.5) results in stalling starting near the tip, as theory (neglecting 
sweep) would indicate. With a straight leading edge and a swept-forward trailing 
edge a much sharper taper may be used before tip stalling occurs. This result depends 
upon aspect ratio: the smaller the aspect ratio the greater the taper may be without 
up stalling 

[here ts practically no difference in the maximum lift of the “ swept-back ” and 
“swept-forward " aerofoils, and the effect of half-span flaps on the general nature 
of the stall is, on the whole, comparatively small 

The results of the report are broadly in accordance with full scale experience, 
but it is doubtful whether model tests in an atmospheric wind tunnel would give 
reliable comparative results as to the effects of such variables as change of section, 
camber and position of maximum ordinate. The only developments proposed, 
pending the results of a model-full scale comparison on the Falcon monoplane with 
two tapers now proceeding, are firstly similar work to the foregoing on wings having 
considerable sweep-back of the trailing edge as well as the leading edge, such as 
might be used in the tailless or “ flying wing" type of aeroplane. Secondly, com- 
Parative aileron control measurements on swept-back and swept-forward wings of 
taper 4 with and without brake flaps of 50 per cent. span 


Slipstream on Flaps 


Wino Tunnet Tests on THE Errect oF EXTREME SLIPSTREAM ON 
SINGLE AND TWIN-ENGINED MONOPLANES WITH SPLIT OR SLOTTED Fars 
By J. H. Lees, M.A., Ph.D., H. Davies, M.Sc., and C, Callen. R. & 
M. No. 1797. (24 pages and 23 diagrams.) April 21, 1937. Price 
38. Od. net 


It is well known that trailing edge landing flaps can be used in certain circum 
Stances to assist the take-off of high speed ae roplanes of large wing loading, and 
attempts have been made to ana'yse their application to this purpose. These 
attempts were limited by the absence of experimental data on the action of flaps 
in the presence of the slipstream. It is obvious that the slipstream may have an 
import int bearing on the problem since the slipstream velocities are relatively high 
during the take-off run. Model tests have therefore been made on a typical low-wing 
monoplane fitted in turn with split and slotted flaps, and arranged first as a twin- 
engined, and then a single-engined aeroplane 

The authors’ conclusions are as follows 

For values of T,, above about 0.5, the variations of C,, and Cy with T, are approxi 
Mately linear ; with twin engines the effect of flaps on lift and drag increases very 
rapidly with slipstream. With single engine the effect of flaps remains practically 
unaltered by the slipstream when the flaps are not extended across the body. Lift 
and drag with sinvle engine are therefore less than for the twin-engined model at the 
Same torward thrust and under the same conditions ot wing incidence, flap angle, etc. ; 


extending the split flaps across the body produces small incresses in litt and drag 
which are unaflected by the slipstream: on the twin-engined model, but increase 
rapidly with slipstream on the single-engined model’; in every case there is a con- 
siderable decrease in lift/drag ratio with slipstream, the reduction being approximately 
the same tor single and twin engines ; the effect of slipstream on lift is almost exactly 
the same for slotted and split flaps with central cutaway The effect on drag is 
slightly greater for split flaps 


GaLeRKIn’s MetHop in Mecuanics anD DirrerenTiaAL Equations 
By W. J. Duncan, D.Sc A.M.I.Mech.E., F.R.Ae.S., Wakefield Lex 
turer on Aeronautics at University College, Hull R. & M. No 
1798. (33 pages.) August 3, 1937. Price «4s. 6d. net 

The method of Galerkin belongs to the same general class as those of Ravieigh 
and Ritz, for its seeks to obtain an approximate solution of a differential equation 
with given boundary conditions by taking a function which satisfies these conditions 
exactly, and proceeds to specialise the function in such a manner as to secure approxi 
mate satisfaction of the differential equation. The selected function is a linear 
combination of » independent functions, and the coefficients are determined by a 
process of integration. 

The Galerkin process can be considered from two points of view 7) simply as a 
means for the approximate solution of diflerential equations, and (/) as a method 
specially adapted for the treatment of problems concerning the statics and dynamics 
of elastic and other detormable bodies. These two aspects are treated separately ir 
the paper. 

The degree of accuracy attained can be increased indefinitely by increasing the 
number of independent functions employed, but this entails a great increase of 
labour. However when the functions are well chosen, an excellent approximation 
can be obtained by the use of a very small number, as is sufficiently shown by the 
examples included in this paper. The results of the Galerkin process proper is a 
set of # linear algebraic equations, possibly involving a characteristic number, and 
the further treatment of these may follow any of the established methods. For 
instance, if m were large, ‘t might be of advantage to apply matrices 

The illustrative examples have all been deliberately chosen of a simple nature, and 
all have known solutions, so that the accuracy of the approximations obtained can 
be tested. There is probably scarcely a mechanical probiem concerning elastic or 
other continuously deformable bodies to which the Galerkin method cannot be 
applied with success. 


Studying the Boundary Layer 

Visual anp P HOTOGRAPHIC Metuops oF StupyinGc Bounnpary Laver 
Frow. By H. C. H. Townend, D.Sc., F.R.Ae.S. R. & M. No. 1803 
(22 pages and 27 diagrams.) August 's, 1937. Price 5s. 6d. net 


The present series of experiments originated during an endeavour to use the spark 
method of photographing air flow' to investigate conditions existing in the boundary 
layer along the outer surface of a radial engine cowling. Some work carried out at 
Farnborough’ on an engine nacelle of this type had revealed an unexpectedly larg 
frictional loss near the trailing edge of the cowl and it was thought that visual 
observations of the flow in the boundary layer might throw some light on the problem 

As normally used, the spark method consists in producing one or several very small 
electric sparks in the air stream and observing or photographing the subsequent 
motions of the small masses of heated air so produced, by the Schlieren method, the 
photographs being then analysed to determine the velocities. For the present purpose, 
owing to the thinness of the layer it was necessary to pass a spark of appreciable 
length down to the surface from an electrode outside it, and to observe the behaviour 
of that part of the column of heated air which lay in the neighbourhood of the surface 

Two methods of observation are examined (1) Schlieren method of observing 
the hot air produced by the spark, and (2) Pulsating Arc method which furnishes a 
method of directly observing the flow. With both methods cinematograph records 
can be obtained. 

Both methods will give cither instantaneous or average values of the velocity 
distribution in the boundary layer, and both are capable of dealing with either laminar 
or turbulent fow. In the case of laminar flow very good agreement is obtained with 
measurements made with a hot wire anemometer. For turbulent flow the agreement 
with hot wire measurements is fair The Pulsating Arc method is very simple to 
use and can be readily applied to determine by visual observation the state of the 
flow in the boundary layer, i.e., whether it is laminar, turbulent or reversed. The 
Schiieren method is also capable of doing the same, but its application is severely 
lanited by the nature of the technique to 'aboratory use. 

‘Hu Cc iH. Townend. * Abstract of a Film Illustrating the Theory of Flight 
R. & M. 1767 (1937). 

* R. Smelt. “ Analysis of the Drag of a Nacelle for a Radial Engine.” R.A.E. 
Report No. B.A.1300 (2554). Unpublished. 


THe DererMINATION OF DraG BY THE Prirort Traverse Metnop 
By G. 1. Taylor, F.R.S. R. & M. No. 1808. (10 pages and 3 dia 
grams.) November 3, 1937. [I'rice 1s. 6d. net 


It has been suggested that in measuring drag by the pitot-traverse method it is 
permissible to negiect the changes due to internal tangential stresses which occur 
in the wake downstream of the measured section. It is here shown that this assump 
tion is untrue The drag cannot be exactly determined by a pitot traverse in a 
section where the pressure differs from the undisturbed pressure because with a given 
set of values of static and total pressure at such a section a range of values of drag 
is possible depending on how rapidly the layers of the wake are mixing with one 
another. In the worst case in Professor Jones’ measurements the error due to this 
mixing is only 1} per cent. An example is worked out in which, with a given dis 
tribation of pitot and static pressures at a section, the drag differs Ly 1 per cent 


according to whether the wake downstream mixes or flows in a streamline manner 
As a corollary to the main theory it is shown that mixture in the wake beyond the 
section where the pressure becomes equa! to the undisturbed pressure has no effect 


on the drag 


MEASUREMENTS OF ACCELERATION AND Water Pressure ON a Sea 
plane WHEN DRorreD Into WaTER By E. T. Jones, M.Eng., G 
Douglas, € *. Stafford, and R. K. Cushing, R. & M. No. 1807 
(18 pages and 30 diagrams.) January 16, 1937. Price 5s. net 

Measurements of the acceleration and water pressure on a boat seaplane when 
dropped into water with zero forward speed were required jor comparison with 
measurements made during take-off and landinz 

The seaplane which had had a normal service career was dropped from a crane 
into the sea from graded heights up to 18ft. and the acceleration measured in the 
hull and in different parts of the structure. The water pressure over one transverse 
section of the hull bottom was also measured and the seaplane was inspected after 
each impact for failures in the structure 

At the maximum impact velocity (27.5{t./sec.) of the tests the norma! acec'eration 
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was 9g. the maximum intensity of pressure 34 Ib./s4. in., the maximum force per inch 
length of hull over a transverse section slightly ahead of the step was 2,400 Ib. and 
the mean pressure over this section at the time of maximum force was 17 Ib./sq. in. 
»rficial failures in the structure were identified at 4.1¢., major failures at 4.6. 
aud buckling of the hull side at 4.6e. On the other hand, there was no sign of dis- 
tortion or failure ot the planing bottom at the end of the tests. 
he pressure results could have been predicted with good accuracy from an 
unpublished M.A.E.E. Report describing some measurements of pressure over a 
V shape when dropped into water. By coincidence the most severe test produced 
ressure results of about the same magnitude as the most severe landings in 
; & M. 1638", but a comparison of these data show that the pressure given on landing 
depends little on the vertical velocity at impact but mostly on the forward speed 
and attitude. 
' E. T. Jones and W. H. Davies. 
R. & M. 1638. (1934-35.) 





Water Pressure on hull of boat seaplane 


Note on Winp TunNEL Tests ON THE DesiGn or Casins. By J. H 
Hartley; B.Sc., D. Cameron, M.Sc., and W. H. Curtis, B.Sc. R. & 
M. No. 1811. (17 pages and 12 diagrams.) July, 1937. Price 3s. net. 

Up to the present few comparative tests have been made on the design of cabins 
To meet the requirements of modern service aircraft the following characteristics 
are required : 

(a) The cabin should be of very low drag; (6) it must be possible to obtain an 
unimpeded view in frost or rain ; (c) the pilot's view should be better than in the 
normal single-engined low wing monoplaue ; (¢d) a 45° screen to allow the use oj a 
reflector gun sight is sometimes desirable. 

Full tests of a cabin design would consist in: (1) Drag measurement ; (2) a test 
of the cabin with window open to see whether the draught is excessive and whether 
rain blows in: (3) a record of the pilot's view. 

In the present report some scattered tests under headings (1) and (2) are collected 
These may be grouped into : 

Part |. Drag of Vee type cabins. 
Drag of Interceptor type cabin with 45° front screen. 
Drag of faired cabins. 

Part Il. Some preliminary tests on draughts from windows. 

The tests demonstrate that the drag of a faired cabin may be brought down to 
1} times the skin friction drag of the added area. A wide divergence from the 
streamline nose can be made without increasing the drag above 2} times skin friction, 
provided that the junctions of the screens which replace the fairing are rounded 
On an interceptor type aircraft, the latter figure corresponds to 1 Ib. full scale at 
100ft./sec. for a cover for the pilot’s head, and 3} !b. for a cabin 26in. wide, the top 
ot which is 2ft. above the top of the body. 

It is possible to provide draught-free openings in windscreens by using the control 
ot cabin pressure obtainable by a suitably disposed vent. The increases of cabin 
pressure involved are not large but although these can easily be achieved in a model 
it is likely to be difficult to reduce sufficiently the leaks in an aeroplane cabin. 


Drag Measurements 


DraG Tests on a Fasric COVERED, AND A PoLisHeD PLywoop, WING 
IN THB.24FT. TUNNEL. By K. V. Diprose, B.A. R. & M. No. 1813 
(15 pages and 8 diagrams.) March 25, 1937. Price 2s. 6d. net. 


Drag measurements by the momentum method have been made in flight on rough 
and smooth wings, and similar measurements in the 2#{t. tunnel for comparison 
with overall force measurements. Two wings were tested, one of conventiona! fabric 
finish and one covered with painted and polished plywood. The drag of each was 
found by exploration of the losses in the wake, and also by balance measurements, 
Over a range of Reynolds number from 2.6 x 10° to 6.2 « 10°. There is general 
agrcement between the tunnel and flight results ; differences between the conditions 
under which the tests were made preclude an exact comparison. The drags deter- 
mined by balance measurements were higher than those measured by the momentum 
method ; wing tip effects and support interference drag are included in the balanc« 
drag whereas the momentum drag refers to a local section of the wing near the 
mid span. The profile drag coefficients for a Reynolds number of 5.2 x 1uU* are 
0.010 for the fabric wing and 0.0085 for the polished plywood w'ng, measured on 
the balance. The corresponding momentum measurements give drag coefficients 
of 0.0092 and 0.0973 respectively. 

Winp Tounnet Tests anD CHARTS OF AIRSCREWS AT NEGATIVE 
Turusr. By C. N. H. Lock, M.A., F.R.Ae.S., H. Bateman, B.Sc., 
A.C.G.1., D.LC., A.F.R.Ae.S.. and H. L. Nixon, of the Aero- 
dynamics Department, N.P.L. R. & M. No. 1814. (20 pages and 
& diagrams.) January 23, 1937. Price 3s. net. 

tn view of the very high values estimated for termina! velocities of modern bigh 
speed aircraft, it becomes important to determine the drag of high pitch propellers 
Other conditions are also of some interest. For example : the drag of a propeller (1) 
with engine idling, (2) free wheeling, (3) overcoming frictional resistance of the engine, 
(4) stopped. In all cases there is the possible effect of variation of pitch of a universally 
variable pitch propeller, including the possibility of feathering the blades of a stopped 
propeller into the wind. The practical obiect may be either to reduce the drag of a 
propeller whose engine has tailed or to increase the drag to serve as a brake during 
a dive. 

Iwo two-bladed three-foot modei airscrews were tested having R.A.F.6 and 
Joukowski (modified Clark Y) sections respectively ; each airscrew was tested at 
3 pitch settings: 0.5, 1.0 and 1.8. All observations have been analysed by the 
simplified graphical method of R. & M. 1675* for which purpose special charts 
covering the negative thrust range have been computed and are tabulated. Wind 
tunnel tests in the N.A.C.A. propeller research tunnel on an adjustable pitch 
model propeller of 4 feet diameter (fundamental constant geometrical pitch 
0.45 N.A.C.A. 464) have also been analysed for comparison, over a range of pitch up 
to P/D 0.93. Contrary to the results of the pos‘tive range, those for the negative 
range are not very consistent especially beyond the negative stall _ change of slope 
of the C, curves at the stail appears from the N.P.L. tests to occur at an incidence 
which varies with the pitch of the screw, while there are corresponding divergences 
of drag coefficients. The N.A.C.A. tests show a smaller divergence over the cor- 
responding range of pitch. This may possibly be due to the smaller tw'st of the 
American blades. In spite of these divergences, the chart method should prove 
useful for interpolating the observations, but results for the highest pitch values 
temain somewhat doubtful. Observations of drag of airscrew stopped were extended 
to a series of blade angles near 90° and confirm the N.A.C.A. tests by indicating a 
considerable reduction in drag as a result of feathering the b'ades 

* Cc. N. H. Lock. A Graphica! Method of Calculating the Performance of an 
Airscrew.” R. & M. 1675 (1935-36). 





By A. G. Pugsley, 
1815. (20 pages and 


Tue DiverGcence Speep or an Exastic WING. 
M.Sc., and G. A. Naylor, B.Sc. R. & M. No. 
6 diagrams.) October 8, 1937. Price 3s. net. 

Following the work of R. & M. 1509", further consideration was given to methods 
ot calculating divergence speeds and to try to develop a procedure based on simple 
semi-rigid theory suitable for routine use. 
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THE AIRCRAFT ENGINEER 


A successive approximation method and an analytical procedure are developed 
and applied to some elastic wings ; and the results are compared with those given 
by semi-rigid theory. In some of the cases treated, the aerodynamic loading on the 
wing is expressed alternatively by strip theory, induction factors and Prandt! theory, 
so that some knowledge of the effects on the calculated divergence : peed of a change 
of aerodynamic theory is obtained. 

It appears that by using the “ linear “ semi-rigid method with a reference section 
at a distance of 0.7 to 0.8 of the wing span from the wing root, and by evaluati 
the required aerodynamic terms by simple strip theory, divergence speeds « 
estimated for ordinary wings with sufficient accuracy for most practical purposes, 
The calculations involved in this procedure are quite suitable for routine use 





The stability of the static equilibrium of 


* H. Roxbee Cox and A. G. Pugsley. 
R. & M. 1509 (1932-23) 


the elastic and aerodynamic actions on a wing. 


EXPERIMENTS ON AN ELurptic CYLINDER IN THE COMPRESSED Atr 
wneL. By D. H. Williams, B.Sc., A.F.R.Ae.S., and A. F. Browa, 
R. & M. No, 1817. (10 pages and 6 diagrams.) September 

27, 1937. Price 1s. 6d. net. 


An elliptic cylinder, of fineness ratio 6:1 has been tested over a range of Reynolds 
number from 0.3 x 10* to 7.2 x 10* from zero lift to beyond the stali. The main 
difference from the characteristics of norma) aerofoils is the marked variation in the 
slope of the lift curve with Reynolds number (Fig. 1). For infinite aspect ratio, the 
slope is 0.24 per degree at R = 0.3 x 10°. It decreases rapidly to ©.076 per degree 
at R = 2 x 10° then increases slowly to 0.09 per degree at K 7x 16. 


An AppROXIMATE METHOD OF STRESSING THE STRUTS OF A STIFR- 
JOINTED Framework. By J. B. B. Owen, B.Sc., and J. Taylor. 
R. & M. No. 18:8. (30 pages and 10 diagrams.) July 10, 1937. 
Price 4s. net. 

Since the conventional method of stressing the struts of a stiff-jointed framework 
is open to theoretical criticism and presents administrative difficulties, it appeared 
desirable to consider the improvement of the current procedure. An introductory 
outline of the conventional method is here described and followed by a brief descrip- 
tion, of an approximate method for estimating the support afforded to a given strut 
by the neighbouring members of the framework. The method is analysed theorcti- 
cally and illustrated by numerical examples. The whole provides a synopsis of the 
method adequate for practical use and gives a practical and systematic procedure 
for allowing for strut and “ fixation ™ in a stiff-jointed tramework. 


Futt-scate Tests oF SLOTTED FLAPS AND AILERONS ON A COURIER. 
By R. H. Francis, M.Sc. R. & M. No. 1819. (20 pages and 12 
diagrams.) April 15, 1937. Price 3s. net. 

Handley Page slotted flaps have been shown by wind tunnel! tests' to give a large 
increase in lift combined with a comparatively small increase in drag and for this 
reason they may, on some types of aeroplane, be preferable to split trailing edge 
flaps. A slotted flap may be used as an aileron if its hinge is suitably placed and 
provision made for operation about a neutral setting which is variable. A Heck* 
embodying a combination of slotted flaps (maximum angle 36°) and slotted ailerons 
(maximum angle as flaps 144°) has already been tested and has shown that this 
flap arrangement is quite feasible. 

The flap system of the Courier is basically similar to that of the Heck but with the 
following differences : 

(1) The ailerons can be lowered from the zero position by 0 15°, or 23° to act as 
flaps by fitting different links in the mechanism. 

(2) A split flap spans the central gap between the inner ends of the slotted flaps ; 
this split flap can be disconnected from the other flaps. 

(3) Tip slots are not fitted. 

The flaps and ailerons increase C,,.,,. from 1.44 to 2.44, and of this increment 
0.32 seems due to the slotted flaps, 0.29 is due to adding the split flaps to the slotted 
flaps and 0.39 to adding the slotted ailerons. The increase in profile drag coeflicient 
is 0.056 at 10° incidence, and of this 0.028 seems due to the slotted flaps, 0.014 to 
adding the split flap and 0.014 to adding the ailerons. The means value of C;, at 
the instant of landing was 1.66 when the flaps and ailerons were up and 2.60 when 
they were down. 

Use of all the flaps and ailerons reduces the landing distance (50ft. to rest) from 
1,52%t. to 1,120ft. (mean of 4 landings in each condition) and reduces the touch 
speed from 53 m.p.h. to 42 m.p.h. (W = 3,450 1b.). The low drag of the flaps isa 
serious disadvantage in landing. 

A detailed examination of the effect of the flaps on take-off is in hand. Preliminary 
tests at W = 3,400 Ib. show that with slotted flaps and ailerons fully down the 
take-off distance from rest to a point 50ft. high is reduced some 20 per cent. 

Lowering the ailerons as flaps reduces their rolling power to some extent, causes 
them to give appreciable adverse yaw at low speeds and makes them very heavy; 
when up they are somewhat overbalanced. The landing qualities of the Courier 
are not seriously impaired by these effects for it is stable laterally at all speeds down 
to the statl. On an aeroplane, however, with a strong tendency to drop « wing during 
landing similar ailerons might be unsatisfactory. 





* D. L. Ellis and M. B. Morgan. Wind tunnel tests on slotted flaps on a low wing 
monoplane. R. & M. 1735 (1936). 

* A. EK. W. Nutt and P. A. Huifton. Full scale tests of the Hendy Heck. 
R & M. 1719 (1936) 
By J. E. 
Sep- 


\ Review or Some Futt-scate Tests on LanpinG F.aps. 
Serby, B.A. R. & M. No. 1821. (17 pages and 6 diagrams.) 
tember 3, 1937. Price 2s. 6d. net. 


The resuits of flight tests at Farnborough on a number of aeropianes fitted with 
railing edg> flaps of various types are scattered over many reports. These do not 
constitute a systematic series of experiments, but they have been collected in the 
present report which is a digest of somewhat intractable data. The work has been 
summarised and discussed as 

(1) the measurements of flap effects on lift, drac and pitching moment, 

(2) the qualitative observations of the influence of flaps on lateral stability and 
control. 

A flap is specified for the purpose of the analysis on the basis of the following data:— 

(1) type of flap; (2) Suy/S the wing area flapped as a fraction of the wing area; 
(3) Cy'Cug the mean chord of the flap, as a fraction of the mean chord of the flapped 
part of the wing ; (4) the fore and aft position of the flap along the wing chord; 
(5) the cutaway at the centre section, i.e., the gap between the inner ends vi ¢ 
flaps on the two wings; (6) 8, the flap angle 

The data on eleven aeroplanes, fitted with five different types of flap, have 
examined, and the effect of the flaps on the aerodynamic characteristics and stabi!ity 
and control at low speeds collected and compared. 

The eilect of the flaps on lift, drag, gliding angle and trim are in gencra) agreemen 
with model data The powerful adverse effects on lateral stability at the stall, 
predicted from the shape of the lift curves obtained with full span flaps in the w nd 
tunnel, have not been met in the full-scale tests on partial span flaps, although the 
few full span flaps tested did impair stability to a certain extent. The ailerons were 
in most cases unaffected by the flaps while in nearly every case the elevats au! 
rudder were slightly affected. 
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